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AVENDED RECCRD COF DECI SI ON
THE DECLARATI ON
SI TE NAVE AND LOCATI ON

Arlington Bl ending & Packaging Site
Arlington, Shel by County, Tennessee

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent describes a fundanental change to the ground-water restoration
approach presented in the

June 1991 Record of Decision (ROD) for the Arlington Blending & Packaging Site (Site). As
the result of information

devel oped since the original ROD was finalized, EPA Region 4 has decided to enploy nonitored
natural attenuation

as the new Sel ected Renedy, Site-specific characterization data indicated that shall ow
aqui fer ground-water plunes

flowi ng beneath and downgradi ent of the Site do not pose a realistic threat to human health



or the environnent. This
change to the original Selected Renmedy was chosen in accordance wi th CERCLA, as anended,
and, to the extent
practicable, the National G| and Hazardous Substances Pol |l ution Contingency Plan (NCP),
whi ch states that natura
attenuation is generally recommended in special situations where ground-water is unlikely to
be used in the foreseeable
future and therefore can be renedi ated over an extended period of tine.

Further, EPA has determined that all physical construction related to this renedy has been
conpl eted. Therefore, the

site qualifies for inclusion on the Construction Conplete List and this anmendnent to the ROD
al so serves as the

Prelimry C oseout Report. EPA Region 4 and the State of Tennessee Division of Superfund
conducted a fina

i nspection on 11 April 1997, to verify that the Arlington Blending Site Goup (the
potentially responsible party) carried

out the provisions of the renedial action in accordance with the site renedial design plans
and specifications.

The sel ection of nonitored natural attenuation by EPA Region 4 for ground-water restoration
at the Site does not

change the original ground-water performance standards (see Section 2.1). Thus, the goal of
t he Sel ect ed Renedy

remains to restore ground water to its beneficial uses by attaining renediation |evels
t hr oughout the cont am nant

pl umes that have mgrated beyond the edge of the area where contaninated site soils were
excavated. This decision is

based on the administrative record for this site.

The State of Tennessee concurs with this amendnent to the ROD

RATI ONALE FOR SELECTI ON OF NATURAL ATTENUATI ON AS GROUND-
WATER RESTORATI ON REMEDY

EPA Regi on 4 believes that the docunented hazardous substances present in the shallow
aqui fer beneath this site do

not pose a current or likely future imm nent and substantial endangernent to public health,
wel fare, or the

envi ronnent .

Therefore, even though the punp and treat renedy selected in the June 1991 ROD is an
appropriate sel ected renedy,

its inplementation is not necessary to protect hunman health and the environnent. EPA Region
4 views the use of

noni tored natural attenuation as a conplenent to the source control and soil treatnent
activities conpleted in July

1996 and the existing institutional controls in place at the Site. The follow ng
i nformation has been obtained since the

original remedy was sel ected:

e The confining | ayer beneath the contam nated shall ow aquifers has been confirned to be
intact beneath the area of
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ground-wat er contam nation. The presence of this confining | ayer makes the possibility of
vertical mgration of
contam nants into the Menphis sand aquifer unlikely

e the Loosahatchie River Canal (LRC) serves as a point of entry for site ground-water plune

e ground-water contami nant |evels are not substantial enough to adversely inpact LRC water
quality

e 41,431 tons of source (contam nated) soils were excavated and treated during early 1996
(nmore than ninety
percent of the total source soils)

e existing Shel by County regul ations prohibit construction of ground-water wells for
donestic uses where a public
wat er systemis available and within a half-mle of a listed Superfund site; these
regul ati ons woul d, therefore,
precl ude human exposure to the contam nated ground-water (for drinking water purposes) at
any poi nt between
the Site and the LRC

e the shallow aquifer has not been used as drinking water source in the past and will not
likely be used this purpose in
the foreseeable future

e ground-water natural attenuation achieves cleanup standards within a time frane conparabl e
to that of active
aqui fer restoration nethods

STATUTORY DETERM NATI ON

Consi dering the new information that has been devel oped and the changes that have been made
to the Sel ected

Renedy, USEPA believes that the renmedy remains protective of human health and t he environnment
and conplies with

federal and state requirenents that were identified in the June 1991 ROD as applicable or
rel evant and appropriate to

this renmedial action at the tine the original ROD was signed. However, this renedy does not
satisfy the statutory

preference for treatnment as a principle elenment because nonitored natural attenuation was
det erm ned, by neans of

ground-wat er nodeling, to restore the shall ow aquifer beneath the Site in a tine frane
conparable to that of punp and

treat.

<I MG 97183Al1>
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DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON
1.1 Site Location

The Arlington Bl ending & Packagi ng Superfund Site (ABAP or Site) is located in the town of
Arlington,

Shel by County, Tennessee (Figure 1). The Site includes the 2.3 acre, fornmer Arlington
Bl endi ng &

Packagi ng Conmpany grounds and the areal extent of ground-water contanination

The site is located at 12121 U. S. Highway 70 in a lightly devel oped, sonewhat rural setting.
A smal

residential area, known as the Mary Alice Drive Subdivision, is |located adjacent to the
eastern boundary of

the Site.

1.2 Affected Popul ation

The Mary Alice Drive subdivision, is |ocated adjacent and due east of the Site property
line.

Approxi mately, 44 famlies reside within the subdivision. The subdivision is not |ocated
within the path

of the contam nated ground water addressed in this ROD. Potable water is provided to the
subdi vi si on by

the town of Arlington water departnment.

1.3 Adjacent Land Uses

The facility property is bordered on the south by CSX Railroad tracks; on the east by the
Mary Alice Drive
subdi vision; on the north by a sod grass farm and on the west by a Tennessee Departnent of
Transportation facility. Currently, the portion of the Site where soil excavations took
pl ace is fenced on al
sides with a |l ocked gate to minimze trespassing.

1.4 Natural Resources

Ground water occurs beneath the Site, in significant yields, fromabout 20 to 45 feet bel ow
surf ace.

Wthin this stratigraphic zone ground-water flows in a north to northwesterly direction
t owards the

Loosahatchic River Canal (LRC). The shallow aquifer is contaminated with pesticides and
vol atil e organics

that resulted fromforner site operations. The next significant zone of water is
encountered within the

upper portion of the Menphis sand aquifer, located at approximately 115 to 125 bel ow ground
surf ace.

An approxi mately 70 foot-thick sequence of confining clays and sandy clay is |ocated between
t he shal | ow

aqui fer and the Menphis sand aquifer

The nearest surface water body, the LRC, is |ocated approximately 3,000 feet due north of
the Site. The

river is recognized by the State of Tennessee as being suitable for recreational purposes,
wildlife,



irrigation, and |ivestock watering.

<I MG 97183A2>
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1.5 Site Operational History

From 1971 to 1978 the Arlington Bl ending & Packagi ng (ABAP) Conpany operated as a pesticide

formul ati on and packaging facility (the Site). The ABAP Conpany bl ended techni cal grade
pestici des

wi th solvents and enmul sifiers and packaged the products for their client conpanies, which
were primarily

pestici de manufacturers. During the conpany's operational period, spills and | eakage of
products handl ed

there occurred, resulting in the soil and ground-water contam nation that was addressed in
the 1991

Record of Decision (ROD).

1.6 U S. EPA Enforcenment Summary

In Cctober 1983 EPA conducted an i mredi ate renoval which consisted of the excavation of 1920
cubi c

yards of grossly contam nated surface soils (above 50 parts per mllion or ppm chl ordane)
and the renpva

and di sposal of all equipnent and waste chem cals present at the Site. These actions were
taken to address

surficial contam nation that posed significant risk to human health.

The Site was proposed for inclusion on the National Priority List (NPL), as defined in
Section 105 of

CERCLA, as amended, 42 U.S.C. 8 9605, in August 1986. It was finally listed as an NPL site
on July 1987.

EPA conpleted its Renedial Investigation and Feasibility Study a (RI/FS) in January 1991
The R

det ect ed pesticide contam nati on which included chl ordane, heptachlor, endrin
pent achl or ophenol (PCP),

and arsenic in site soils. Contaninants such as pesticides, PCP, and 1, 1-dichl oroethene
were detected in

ground wat er above health based levels. Prior to undertaking the RI/FS, EPA fornmally
requested, in

January 1988, that the identified Potentially Responsible Parties (PRPs) do so voluntarily.
The PRPs

declined to conduct the RI/FS at that tinme.

The ROD was finalized in June 1991. In January 1992, EPA issued a Unilateral Adm nistrative



O der

(Section 106(a) of CERCLA, 42 U.S.C. § 9606(a)) to the site PRPs which ordered themto
i mpl enent the

1991 ROD. The PRPs agreed to do so under the collective title of Arlington Blending Site
Group (ABSG .

The ABSG submtted the final Renedial Design Report, which addressed renediation of site
soils, to EPA

in January 1994.

In order to inplenent the soils renediation plan, it was necessary to i ssue an Expl anation
of Significant

Differences (ESD) to the 1991 ROD to docunent significant changes to the soils renmedy
outlined in the

ROD. Primarily, the ESD changed the maxi num vertical excavation boundary to that of the
wat er table

and also limted the horizontal excavation boundary at the back of the Site to that of the
railroad track.

Site soils renediation was conducted from January to July 1996 and consi sted of the
excavation and
treatment of 41,431 tons of subsurface and surficial soils contam nated above 3.3 parts per

million (ppm
chl ordane, 0.6 ppmendrin, or 0.6 ppm pentachl or ophenol

1.7 Highlights of Comunity Participation

In accordance with CERCLA, Section 117 and NCP 300.435(c)(2)(ii) a revised proposed plan was
mai | ed
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to interested parties and ot her persons who have requested to be included on EPA's nmiling
list for the

Site. The proposed plan supporting infornmation was nmade available to the public in the
i nformation

repository mmintained at the EPA Docket Roomin Atlanta and at the Arlington Public Library.
Not i ce of

avai lability of these docunents was published in the Cormercial Appeal on June 19, 1997. A
coment

period of thirty days was provided to receive witten or oral comments fromthe public from
June 18, 1997

to July 18, 1997. No comrents were submitted to EPA regardi ng the anendnent to the ROD.

2.0 REASONS FOR | SSUI NG THE ROD AMENDMENT
2.1 Description of the Oiginal Selected Renmedy

The original selected renedy (1991 ROD) contained both a soil and ground-water conponent.



The

obj ective of the soil renediation was two fold; to excavate surficial soils that posed risk
to humans as the

result of dernmal exposure or consunption and to excavate subsurface soils deternmined to be a
sour ce of

ground-wat er contam nation. The goal of the ground-water portion of the selected remedy was
to restore

contam nated ground water, contained in the site shallow aquifer, to drinking water quality.

The soils remediation was started in January 1996 and conpleted in July 1996. Therma
desorption was

utilized to renove contam nants (prinmarily pesticides) fromthe soils by heating the soils
in order to

vaporize the contam nants into an off-gas stream The volatilized contam nants were
recovered by routing

the off-gas streamthrough to a granul ated activated carbon air pollution control system

The 1991 ROD stated that contani nated ground water woul d be restored to drinking water
quality by

utilizing a series of ground-water wells to extract the identified ground-water contam nant
pl umes and

treating the recovered water with granul ar activated carbon. Effluent fromthe carbon
adsorption units was

to be discharged to the to the town of Arlington Publicly Owmed Treatnent Works (POTW
facility or to

the LRC. The ROD specified that Maxi num Contam nant Levels (MCLs) under the Safe Drinking
Vat er

Act be established as cl eanup standards for site ground water, reducing |evels of benzene,
chl ordane, 1, 1-

di chl oroet hene (1, 1-DCE), endrin, pentachlorophenol (PCP), and heptachl or epoxide to MCLs of
5.0 ug/ ,

2.0 ug/ , 7.0 pg/ , 0.2 pg/ , 1.0 pg/ , and 1.0 pg/ , respectively. Only PCP, 1,1-DCE, and
benzene have

been detected in off-site nonitoring wells. Note: pug/ is the same as ppb, parts per
billion. The estimated

extent of the PCP plune is presented in Figure 2.

<I MG 97183A3>
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2.2 Rationale for Changing the Sel ected Renedy



In Iight of new site-specific data that has been obtai ned or devel oped since the 1991 ROD
was finalized, EPA

Regi on 4 now believes that nonitored natural attenuation, rather than extraction, is the
appropriate remedy

for restoration of ground water contained in the Site's shallow aquifer. This approach wll
be fully protective

of human health and the environment and will attain cleanup levels within a reasonable tine
frame.

There are no conpelling factors that favor rapid restoration of the inpacted shall ow
aqui fer, since the aquifer

ground water is not currently used for donestic purposes and will not realistically, be
consunmed in the future.

Therefore, the fact that nonitored natural attenuation may take | onger to achi eve ground
wat er cl eanup

standards, than the nost efficient punp-and-treat alternative, does not disqualify it as a
remedi al alternative

In the 1991 ROD, the inpacted shallow aquifer ground water was classified as |IB (ponentia

dri nki ng

water aquifer) primarily as the result of its non-saline characteristics and volunetric
yield. This

desi gnati on was supported by the | ack of adequate site-specific data regarding the degree of
hydraulic

separati on between the shall ow aquifer ground water and the ground water in the Menphis sand
aqui fer

(the primary source of potable water in the area). Therefore, EPA conservatively assuned
that the surficia

aqui fer ground water potentially threatened the Class Il A ground water contained in the
deeper Menphis

sand aqui fer. The absence of a confining |layer would have increased the possibility that
rel eases fromthe

Site m ght adversely inpact the Menphis sand aquifer, as the result of vertical |eakage.
EPA chose a

punp-and-treat remedy as the means to actively restore the I1B shallow aquifer ground water
to drinking

water quality, in accordance with its Ground-Water Protection Strategy policy.

Since the original renedy was selected, the follow ng information has been gathered to
better characterize

ground-wat er contam nation in the shallow aquifer: (1) the shallow aquifer was deternmined to
be

hydraulically separated fromthe Menphis sand aquifer |located belowit; (2) the inpacted
ground wat er

was determned to discharge into the Loosahatchie River Canal (LRC); (3) ground-water
cont am nant

concentrations were determined to not adversely inpact LRC surface water quality (i.e., do
not exceed

NPDES surface water discharge limts); (4) approximately 41,431 tons of contam nated source
soils were

excavated for treatnment; (5) there are no downgradi ent receptors; and (6) existing Shel by
County

regul ati ons prohibit construction of ground-water wells in proximty of the Site.

Addi tionally, EPA Region 4 conducted a ground-water nodeling analysis in October 1996 to
reeval uate

t he appropriateness of punp and treat as a neans to achi eve ground-water restoration
followi ng the 1996

site soil excavations. The analysis indicated that utilization of natural attenuation wll
attain ground-water



cleanup within a reasonable tine frame, conpared to the cleanup time frane required by punp
and treat,

when bi odegradati on processes are considered. For instance, nonitored natural attenuation
was predicted

to restore ground water to renediation levels within 28 years, while the two ground-water
punp- and-treat

alternatives evaluated for this ROD anmendnent attained cleanup |levels within approxinmtely
20 years

(Appendi x F).

The i nmpacted shal |l ow aqui fer ground water poses no direct threat of future risk to lifetine
resi dents and

adult workers at the Site. The inpacted shallow ground water poses no hydrogeol ogi ca
threat to water

quality in the Menphis sand aquifer, nor to the LRC (Appendi x E)
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3. 0 DESCRI PTI ON OF NEW ALTERNATI VES

Based upon consideration of the requirenents of CERCLA, the NCP, and the detailed analysis
of

alternatives, EPA reviewed a total of four (4) ground-water restoration options for this ROD
amendment to

eval uate the feasibility of this option in light of newinformation that has been obtai ned
since the origina

ROD was finalized

Alternatives 1, 2, and 3 are variations of the original remedy, which stated that punp and
treat would be

utilized to restore ground water to |evels protective of human health. The alternatives
i sted bel ow were

eval uated and conpared to the nine critcria, as required by the NCP. EPA Region 4 has
sel ected Alternative

4 as its preferred remedy which is estimted at $2,220,000 in present worth over thirty-five
years. This

response action will address the contam nated shall ow ground water by allow ng adsorption,
bi odegr adati on,

di lution, and/or dispersion to effectively reduce contanminants to protective |evels.
Alternatives 1 and 2

i nvol ve enpl oying on-site recovery wells to recover inpacted ground water, but differ in the
orientation of the

off-site recovery wells. Alternative 3 involves Iimting shallow ground-water extraction to
on-site wells and

does not address portions of the plume that have migrated off site.

Alternative 4 primarily consists of nmonitoring of contam nated ground water in the surficia
aqui fer beneath



and adjacent to the Site and utilizing institutional controls to protect hunans from
exposure until protective

| evel s are reached. An annual sanpling of the city water supply for site contam nants of
concern and a survey

of wells constructed within a one mle radius of the Site will be required under this
alternative. Also surface

wat er sanpling would be conducted in the threatened portion of the LRC in order to provide
enpirica

assurance that streamwater quality is not adversely inpacted by the contam nant plune.

Renedial Alternative 1: Gound-Water Restoration using Both On-Property Recovery Wlls and
Of-Property Wlls Oiented Parallel Path of Contam nant Plunme AXis

Capital Cost: $1,533, 600

Annual &M Cost: $302, 300

Present Worth: $7,739,400 (35 years at 4%

Time to Construct: Less Than One Year

This alternative involves recovering inpacted ground water using a series of extraction
wells installed in the

shal | ow aqui fer. Each recovery well would be fitted with a subnersible punp connected to a
header pi pe that

di scharges to a treatnent system such as activated carbon adsorption colums. Treated water
woul d be

di scharged to the LRC or Arlington POTW An estimated four (4) extraction wells on site
property and an

estimated three (3) wells would be placed off-site across the sod farm property to the
north. The off-site

extraction wells would be oriented parallel to the path of the contam nant plune. An
estimated five (5) wells

woul d be installed to evaluate plune contam nant |evels.

Annual sanpling of ground water and report of the results would be conducted throughout the

remedi ation
period and for the five year period after renediati on was conpl et ed.
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Renedial Alternative 2: Gound-Water Restoration using Both On-Property Recovery Wlls and
Of-Property Wlls Oiented Perpendicular to Path of Contam nant Plunme AXis

Capital Cost; $2,028, 200

Annual &M Cost: $302, 300

Present Worth: $8,798,100 (35 years at 4%

Time to Construct: Less Than One Year

This alternative involves recovering inpacted ground water using a series of extraction
wells installed in the



shal | ow aqui fer. Each recovery well would be fitted with a subnersible punp connected to a
header pi pe that

di scharges to a treatnent system Treated water woul d be discharged to the LRC or Arlington
POTW  An

estimated four (4) extraction wells on site property and an estimted eight (8) wells would
be place off-site

across the sod farmproperty to the north. The off-site extraction wells would be oriented,
per pendi cul ar to the

path of the contam nant plune. An estinated five (5) wells would be installed to eval uate
pl ume cont ani nant

| evels. Sanpling and reporting procedures followed for this alternative would be the sane
as those descri bed

in Alternative 1.

Renedial Alternative 3: Gound-Water Restoration using On-Property Wells and Mnitored
Nat ur al

Attenuation of Of-site Plune

Capital Cost: $1, 024,400

Annual O&M Cost: 302, 260

Present Worth: $5,641, 600 (35 years at 4%

Time to Construct: Less Than One Year

This alternative involves recovering inpacted ground water using a series of extraction
wells installed in the

site shallow aquifer. Each recovery well would be fitted with a subnersible punp connected
to a header pipe

that discharges to a treatment system (i.e. activated carbon adsorption colums). Treated
wat er woul d be

di scharged to the LRC or Arlington POTW An estimated four (4) extraction wells would be
installed on

site property, with no off-site wells. An estimated five (5) wells would be installed to
eval uate plune

contam nant |evels. Sanpling and reporting procedures followed for this alternative would
be the same as

those described in Alternative 1

Rermedial Alternative 4: Mnitored Natural Attenuation
Capital Cost: $21, 600

Annual O&M Cost: $117, 800

Present Worth: $2,220,000 (35 years at 4%

Tinme to Construct: Less Than One Year

This alternative involves installing approximately five new nmonitoring wells at the Site to
eval uate ground-

wat er plunme contanminant |evels. Gound-water nmonitoring data would be reviewed annually to
eval uat e

ground-water quality. The annual nonitoring plan would include the following: (1) annua
col I ection of

water sanple fromcity water supply for analysis; (2) annual well survey of wells installed
within a 1l-nmle

radius of the Site to identify wells installed since the previous survey; (3) annua
sanpl ing and anal ysis of

LRC surface water; and (4) annual sanpling and analysis of site nonitoring well data.
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4.0 COVPARATI VE ANALYSI S OF NEW ALTERNATI VE REMEDI ES

USEPA Regi on 4 has reconsidered the Sel ected Renedy presented in the June 1991 ROD. This
section

profiles Alternative 4, which the Agency is now sel ecting, conmpared to the other
alternatives that were

eval uated, using the nine criteria.

THE ANALYSI S
Threshold Criteria
4.1 Overall Protection of Hunman Heal th and t he Environnent

Overall protection of human health and the environment addresses whether each alternative
provi des

adequate protection of human health and the environnent and descri bes how risks posed
t hr ough each

exposure pathway are elimnated, reduced, or controlled, through treatnment, engi neering
controls, and/or

institutional controls.

Each of the ground-water recovery alternatives provides conparable protectiveness to human
heal th and t he

environnent. Since the shallow aquifer is hydraulically isolated fromthe Menphis sand
aqui fer |ocated

bel ow it, contam nated ground-water flow ng through the shallow aqui fer poses no current
ri sk or plausible

future risk to those who utilize the Menphis sand aquifer for potable water

A subsurface investigation of the geology beneath the sod farmwas conducted in April 1996
to determ ne the

| ateral thickness and the vertical perneability of the clay confining unit above the Menphis
sand aqui fer.

The investigation determned that the confining layer is uniformy contiguous beneath the
property where the

site plunmes have nigrated.

Further, existing county and State regul ations prohibit the siting of domestic ground-water
wells for a nunber

of reasons, such as the availability of a publicly supplied water systemproximty to a
Superfund site, and

flood plain construction restrictions. Thus, no reduction in carcinogenic risk is realized
as the result of

ground-wat er extraction nmeasures relative to that of natural attenuation neasures.

The surficial aquifer ground water was determined to discharge into the Loosahatchie River.
The di schar ge

poses no adverse inpact to the river because ground-water contam nant |evels are diluted
bel ow applicabl e

anmbi ent surface water |evels.



4.2 Conpliance with ARARs

Conpliance with ARARs addresses whether a renmedy will neet all of the applicable or relevant
and

appropriate requirements of other Federal and State environnental statutes or provides a
basis for invoking a

wai ver.

The only ARARs for this Site are the maxi mum contam nant |evels (MCLs), established under
the Safe

Water Drinking Act, for ground water that is, or may be used, for drinking. Each of the
alternatives conply

with ARARs since contam nant concentrations will be reduced bel ow MCLs over time. Each of
t he
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alternatives requires an extended period of tine to achieve health based levels in
downgr adi ent noni toring

well's. EPA' s analysis of the each alternative's aquifer restoration time franme indicated
t hat heal t h- based

| evel s could be achieved at conpliance wells within conparable tine franes of thirty years
or less, when

bi odegradati on was factored into estimated cleanup tinme assunptions.

The ground-water extraction systens described in Alternatives 1, 2, and 3 would prinmarily be
subj ect to the

state regulations that involve ground-water w thdrawal and the discharge of treated water to
t he Loosahat chie

Ri ver under state NPDES surface water discharge regulations or town Arlington POTW
gui del i nes. Each of

these alternatives would conply with the state's ground-water w thdrawal and state NPDES
requi renents.

The alternatives would al so conply with applicable flood plain design and hazardous
materials transportation

requirenents.

Primary Bal ancing Criteria
4.3 Long-Term Ef fecti veness and Per manence

Long-term effectiveness and pernanence refer to expected residual risk and the ability of a
renedy to

maintain reliable protection of human health and the environnent over tinme, once cleanup
| evel s have been

nmet. This criterion includes the consideration of residual risk and the adequacy and
reliability of controls.



Alternatives 1, 2, and 3 would actively renbve contam nants from i npacted ground water and
retard the

mgration of the site related contami nant, thereby permanently elimnating the potential for
the recovered

contam nants to threaten human health and the environnment. Al of the ground-water
extraction alternatives

shoul d eventual ly provide a pernmanent renedy for ground water

Al ternative 4 does not actively reduce the |Ievel of contaminants in the site-related ground-
wat er pl unes.

Rather, it relies on natural processes (i.e., biodegradation, dilution, dispersion
adsorption, and chemnica

degradation) to reduce contani nant concentrations. However, the inpacted shall ow aquifer
contai ning the

pl umes has not in the recent past, currently, or will not in the foreseeable future be used
for donestic

pur poses.

The i nmpacted ground-water poses no risk to human health as the result of ingestion. The
shal | ow aqui fer

di scharges into the Loosahatchie River Canal (LRC) which is | ocated approxi nately 3000 feet
downgr adi ent

of the Site. Gound-water contam nants discharged to the LRC would be diluted to bel ow
appl i cabl e anbi ent

water quality levels for Tennessee surface waters. Additional nonitoring wells would be
installed to nonitor

pl ume contami nant |evels for increases that nay adversely inpact the LRC

4.4 Reduction of Toxicity, Mbility or Vol une through Treat nment

Reduction of toxicity, nobility, or volune through treatment refers to the preference for a
renmedy that uses

treatment to reduce health hazards, contami nant mgration, or the quantity of contam nants
at a site.

Alternatives 1 and 2 involve extraction of contam nant plune both onsite and off site, while
Atternative 3

would Iimt ground-water extraction to on-site wells. Alternative 3 would enploy nonitoring
wells within the

path of the off-site plune.
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Alternative 4 will not actively reduce the nmobility, toxicity, or volunme of the site-related
gr ound- wat er

pl umes, even though ground-water restoration eventually is predicted as the result of
natural attenuation.



This alternative will incorporate regular nonitoring to gauge the progress of plune
cont am nant |evels

conpared to site performance standards. Constituent concentrations within the plunes are
expected to

decrease with tinme, since nore than 90 percent of the contam nated source soils have been
renmoved

Alternatives 1, 2, 3, and 4 are predicted to attain remdiation |levels within 21 years, 19
years, 29 years, and
28 years, respectively.

4.5 Short-Term Ef fectiveness

Short-termeffectiveness refers to the period of tine needed to conplete the remedy and any
adverse inpacts

on human health and the environnment that nay be posed during the construction and
i mpl enentati on of the

renmedy.

Construction activities associated with Alternatives 3 and 4 would be limted to the Site,
while Alternatives

land 2 woul d involve construction on the sod farmproperty. As a result, there should be no
adverse effects

to the conmunity. Short-termeffects to on-site workers involved in the construction should
be m ni nal

However, health and safety procedures will be inplemented during the construction as a
precaution. The tine

required for inplenentation of these alternatives is expected to be |ess than one year
There are no short term

threats associated with the Sel ected Renmedy that cannot be readily controlled. |In addition
no adverse cross-

nedi a i npacts are expected fromthe renedy.

4.6 Inplenentability

Treat ment equi pnent associated with Alternatives 1, 2, and 3 is readily available from
nmul ti pl e vendors.

Simlarly, the installation of additional nonitoring wells, extraction wells, and rel ated
pi pi ng, can be

acconpl i shed easily for each of the alternatives.

4.7 Cost

A conparison of present worth costs associated with the ground water alternatives indicates
that Alternative

4 is the | east expensive ($2,219,920), followed by Alternative 3 ($6, 666,000), followed by
Alternative 1

($7,739,350) and Alternative 2 ($7,798,100). Capital costs will be much higher for
Alternative 2

($2, 028, 200) conpared to Alternatives 1, 3, and 4 ($1, 533,600, $1,024,420 and $21, 600,
respectively).

Annual O&M costs will be approximately equal for Alternatives 1, 2, and 3 ($302,260 and
consi derably | ess

for Alternative 4 at $177, 800.

MODI FYI NG CRI TERI A
4.8 State Acceptance

The State of Tennessee concurs with this amendnment to the 1991 ROD. The State's reasoning
focused on the



recent source renpvals and confirmation of an existing confining | ayer beneath the Site and
ground water as
the basis for their concurrence. See Appendi x A
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4.9 Comunity Acceptance
No public coment was submitted to EPA regardi ng the ROD Anendnent.
5.0 STATUTORY DETERM NATI ONS

Under its legal authorities, EPA's primary responsibility at Superfund sites is to select
remedi al actions that

are protective of hunan health and the environnent. |[In addition, Section 121 of CERCLA
est abl i shed

several other statutory requirenents and preferences. These specify that when conplete, the
sel ect ed

renmedial action for a site nust conply with applicable or relevant and appropriate
envirori mental standards

est abl i shed under Federal and State environnental |aws unless a statutory waiver is granted.
The sel ected

renmedy nust also be cost-effective and utilize permanent treatnent technol ogies or resource
recovery

technol ogi es to the maxi num extent practicable. Finally, the statute includes a preference
for renedi es that

permanently and significantly reduce the volunme, toxicity, or nobility or hazardous wastes.

Consi dering the new information that has been devel oped and the changes that have been made
to the selected

renmedy, USEPA believes that the renmedy renmains protective of human health and the
environnent, conplies

with federal and state requirenents that were identified in the June 1991 ROD as applicable
or rel evant and

appropriate to this renedial action. |In addition, the revised renmedy utilizes pernmanent
sol utions and

alternative treatnent technologies to the maxi num extent practicable for this site.
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STATE OF TENNESSEE
DEPARTMENT OF ENVI RONVENT AND CONSERVATI ON
Di vi sion of Superfund
401 Church Street
4t h Fl oor, L&C Annex
Nashvill e, TN 37243-1538

May 22, 1997

M. Derek Matory

Envi ronnental Project Manager

United States Environmental Protection Agency

Regi on 4

Atl anta Federal Center

100 Al abama Street, S. W

Atl anta, Georgia 30303-3104

Re: Concurrence for the Anended Record of Decision Proposed Plan for the Arlington Bl ending
Packagi ng site, Arlington, Shelby County, Tennessee, June 1997, TDSF #79-503

Dear M. Matory:

The Tennessee Division of Superfund (TDSF) has reviewed the draft Amended Record of Deci sion



Proposed Plan for the Arlington Bl ending & Packaging site, Arlington, Shel by County,
Tennessee, dated
June 1997, sent under cover on 5/8/97.

The Tennessee Departnment of Environnent and Conservation (TDEC) is in concurrence with the

anended remedy, Alternative 4, Mnitored Natural Attenuation. New infornation has been
provi ded

regardi ng the subsurface transport nechanisnms, in particular confirmation of the existence
of a

substantial confining unit beneath the Site and groundwater. Source renovals conducted at
the Site in

Qperable Unit 1 have al so served to significantly dimnish source contribution to the
groundwat er pl une.

Time frames for Natural Attenuation, although |onger than punp and treat scenarios, are
general |l y

within the sane order of magnitude. Factors included in the concurrence with this
alternative included:

short termrisks, cost, and | ocal enterprise inpacts.

<I MG 97183A5>
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ARI NGTON BLENDI NG SI TE
Groundwat er Treatnent System

Revi si on of Cost

Tot al

Install ation Tot a
Item Description
Cost Cost
Treat nent Pl ant
Groundwat er Col | ecti on Tank
5, 000 $ 5, 000
Dynasand Filter with Carbon
82, 000 82, 000
Pol i shing Carbon Filter
8, 000 8, 000
Conpr essor
4,500
Bag Filter
3, 000
Ef f | uent Tank
5, 000 5, 000
Backwash Tank w agitation
6, 000 6, 000
Punps
1, 300
Control Panel
15, 000 15, 000
I nstrunent ati on
90, 000 90, 000
Control Software
6, 200 6, 200
Control PC
2,700
Contro
15, 000
Pi pi ng
55, 000

4,500
3, 000

7,800

2,700
Sof t war e Programm ng
15, 000

55, 000

Subt ot al 305, 200

Ancillary Systemns

El ectrica
35, 000 35, 000

Treat ment Buil ding (40'x30)
56 67, 200

Pad | nprovenents + Foundati on

Estimate Provi ded by BCM

Mat eri al

Quantity Units

1 Each $

1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
6 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1, 200 Sq. Ft.
1 Each

Cost

($/ uni t)

4, 000
62, 000
5, 000
3, 500
2,000
4, 000
5, 000
1, 000
10, 000
70, 000
6, 000
2,500
15, 000
40, 000

20, 000
28
20, 000

Install ation

$

cost

($/ uni t)

1, 000
20, 000
3, 000
1, 000
1, 000
1, 000
1, 000
300

5, 000
20, 000
200
200
15, 000

Tr eat nent

15, 000
28
20, 000

Pl ant



40, 000 40, 000
Ancill ary Systemns

Subt ot al 142, 200
Subt ot al 447, 400
2% Al | owance for Contractor Bondi ng and
I nsur ance 8,948
3% Al | owance for

Mob. / Derob. 13, 422
Subt ot al 469, 770

20% Al | owance for Engi neering, Legal and Construction
Servi ces 93,954
Subt ot al 563, 724
Conti ngency 20% 169, 117

Conmi ssi oni ng and

startup 30, 000

Esti mated Total Treatnent Pl ant
Cost $ 762, 841

GWMRREV. XLS 11/ 20/ 96
Page 2
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Mat eri al Installation
Tot al
Cost cost
Installation Tot a
Item Description Quantity Units ($/unit) ($/unit)

Cost Cost

Moni toring System 6 Each 2,500 -

2,500 15, 000

Well Installation

Subt ot al 15, 000
20% Al | owance for Engi neering and Construction

Servi ces 3,000

Subt ot al 18, 000



Conti ngency 20% 3,600

System $ 21,600

GMRREV. XLS
Page 4

Annual Tot a
Item
Cost Annual Cost

Labor Requirenents
Sanpling Technician - wells
3, 200

$ 3, 200

Anal yti cal
GW chem cal nonitoring
VOC s
3, 330
BNA' s
6, 750
Pesti ci des
2,700
Metal s (As)
900
I norgani cs
3, 600

17, 280

Engi neeri ng and Managenent
Oversi ght

21, 600
Engi neering (data + reports)

Tot al

11/ 20/ 96

Q&M (no treat nent)

ARLI NGTON BLENDI NG SI TE
Intrinsic Renediation
Proj ected Annual O&M Costs

Moni t ori ng

Uni t

cost

$40/ hour

Subt ot al Labor

Usage Qperati ng

Quantity Rat e Schedul e

1 8 hour/ day 10 day/ year
18 1 sanpl e/ year 1 sanpl e/ year
18 1 sanpl e/ year 1 sanpl e/ year
18 1 sanpl e/ year 1 sanpl e/ year
18 1 sanpl e/ year 1 sanpl e/ year
18 1 sanpl e/ year 1 sanpl e/ year

Subt ot al

1 8 hour/ day 30 days/year
1 8 hour/ day 60 days/year

185
375
150

50
200

Anal yti cal

90
90



43, 200

64, 800
EPA Oversi ght
20, 000
20, 000
Uilities
Electricity
1, 000
Wat er
500
Phone
1, 000
2,500
Mai nt enance
10, 000
10, 000
Site Mai ntenance
Fertilizing
4,000
Mowi ng
4,000
8, 000

Esti mat ed Cost $ 117,780

GAMRREV. XLS
Page 5
Annual Tot a
Item
Cost Annual Cost

Labor Requirenents
Syst em Qper at or
58, 400
Sanpl i ng Technician - plant

Subt ot al Engi neering and Managenent

1 1 /year 1 /year 20, 000
Subt ot al EPA Oversi ght

1 1 /year 1 /year 1, 000
1 1 /year 1 /year 500
1 1 /year 1 /year 1, 000

Subtotal Utilities

1 1 /year 1 /year 10, 000

Subt ot al Mai nt enance

1 4 tinmes/year 1, 000
1 8 tines/year 500

Subtotal Site M ntenance

Tot al Annual O&M

11/ 20/ 96

ARLI NGTON BLENDI NG SI TE
Groundwat er Treatnent System
Proj ected Annual O&M Costs

Usage Qper ating Uni t

Quantity Rat e Schedul e cost
1 8 hour/ day 365 days/ year $20/ hour
1 8 hour/ day 1 day/ nonth 40/ hour



3, 840
Sanpling Technician - wells
1, 280

$ 63, 520
Anal yti cal
GW chem cal nonitoring
VOC s
3, 330
BNA' s
6, 750
Pesti ci des
2,700
Metal s (As)
900
I norgani cs
3, 600
17, 280
System Moni toring
VOC s
3,700
BNA' s
7,500
Pesti ci des
3, 000
Metal s (As)
1, 000
I norgani cs
4, 000
19, 200
36, 480
Engi neeri ng and Managenent
Oversi ght
34, 560

Engi neering (data + reports)
32, 400

66, 960

EPA Over si ght
20, 000

20, 000

Uilities
Electricity
24, 000
Wat er
2,000
Phone
2,000

28, 000

Suppl i es
Acti vat ed Car bon

18
18
18
18
18

8 hour/ day

1 sanpl e/ year
1 sanpl e/ year
1 sanpl e/ year
1 sanpl e/ year

1 sanpl e/ year

1 sanmpl e/ quarter
1 sanpl e/ quarter
1 sanmpl e/ quarter
1 sanmpl e/ quarter

1 sanmpl e/ quarter

8 hour/ day
8 hour/ day

Subt ot al

1 /year

1 /year
1 /year

1 /year

4 day/ year 40/ hour

Subt ot al Labor

1 sanpl e/ year 185
1 sanpl e/ year 375
1 sanpl e/ year 150
1 sanpl e/ year 50
1 sanpl e/ year 200
Subt ot al

4 quarters/year 185
4 quarters/year 375
4 quarters/year 150
4 quarters/year 50
4 quarters/year 200
Subt ot al

Subt otal Anal yti cal

48 days/ year 90
45 days/ year 90

Engi neeri ng and Managenent

1 /year 20, 000

Subt ot al EPA Oversi ght

1 /year 24,000
1 /year 2,000
1 /year 2,000

Subtotal Utilities

2 changes/ year 15, 000



30, 000
Filters and disposa
7, 300
37, 300

Mai nt enance
50, 000
50, 000
$ 302, 260
GAMRREV. XLS
Page 6
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Revi si on of Cost

P. 03
Arlington Blending Site
Groundwat er Treatnent System
Estimate Provi ded by BCM
Material Installation
Cost Cost

Tot al

Item Description Quantity

Cost

Treat ment Pl ant

Groundwat er Col | ecti on Tank
$5, 000

Dynasand Filter with Carbon
$82, 000

Pol i shing Carbon Filter

$8, 000

Conpr essor

$4, 500

Bag Filter

$3, 000

Ef fl uent Tank

$5, 000

Backwash Tank w agitation
$6, 000

Punps

$7, 800

Control Panel

$15, 000

I nstrunentati on

$90, 000

Control Software

$6, 200

Control PC

$2, 700

Control Software Programm ng
$15, 000

1 /day 365 days/year 20
Subt otal Supplies

1 /year 1 /year $50, 000
Subt ot al Mai nt enance

Tot al Annual O&M Esti mat ed Cost

11/ 20/ 96

Units ($/unit) ($/unit)

Ea. $4, 000 $1, 000
Ea. $62, 000 $20, 000
Ea. $5, 000 $3, 000
Ea. $3, 500 $1, 000
Ea. $2, 000 $1, 000
Ea. $4, 000 $1, 000
Ea. $5, 000 $1, 000
Ea. $1, 000 $300
Ea. $10, 000 $5, 000
Ea. $70, 000 $20, 000
Ea. $6, 000 $200
Ea. $2, 500 $200
Ea. $15, 000 $0

Tot al
Install ation

Cost

$5, 000
$82, 000
$8, 000
$4, 500
$3, 000
$5, 000
$6, 000
$1, 300
$16, 000
$90, 000
$6, 200
$2, 700
$15, 000



Pi pi ng 1 Ea. $40, 000 $15, 000 $55, 000
$55, 000
Treat nent Pl ant Subt ot al

$305, 200
Ancill ary Systemns
El ectri cal 1 Ea. $20, 000 $15, 000 $35, 000
$35, 000
Treatment Buil ding (40' x30") 1200 Sg. Ft. $28 $28 $56
$67, 200
Pad | mprovenents + Foundation 1 Ea. $20, 000 $20, 000 $40, 000
$40, 000
Anci l l ary Systens Subt ot al
$142, 000
Subt ot al
$447, 400
2% Al | owance for Contractor Bondi ng and | nsurance
$8, 948
3% Al | owance for Mbob./ Denob.
$13, 422
Subt ot al
$469, 770
20% Al | onance for Engi neering, |egal and Construction Services
$93, 954
Subt ot al
$563, 724
Conti ngency 20%
$169, 117
Conmi ssi oni ng and startup
$30, 000
Estimated Total Treatment Plant Cost
$762, 841
GATRCOST. XLS 11/ 8/ 96
MAR- 18- 97 TUE 13: 42 P. 04

Extraction System (on Property)

Col I ection Pipe (2"/3" HOPE) 750 L. F. $25 $0 $25
$18, 750
Di scharge Pipe (1 1/2"/3" HDPE) 3230 L. F. $30 $0 $30
$96, 900
Well Installation 4 Ea. $5, 000 $0 $5, 000
$20, 000
el l Pump 4 Ea. $2, 000 $0 $2, 000
$8, 000
Val ve box 4 Ea. $4, 000 $0 $4, 000
$16, 000
El ectri cal 700 L.F. $10 $0 $10
$7, 000

Subt ot al

$166, 660



20% Al | owance for

Extraction System (of f Property)
Col l ection Pipe (2"/3" HOPE) 3000

$90, 000

Di scharge Pipe (increase to 4"/6") 3230

$129, 200

H ghway Tunnel i ng
$15, 000

VWl | Installation
$15, 000

Wel | Punp

$6, 000

Val ve box

$12, 000

El ectrica

$30, 000

$297, 200

$59, 440
$297, 200

$59, 440

$356, 640

Moni toring System

Vel | Installation
$15, 000
$15, 000

$3, 000
$18, 000

$3, 600

$21, 600

GWIRCOST. XLS
Page 2

MAR- 18- 97 TUE 13:42

50

3000

20% Al | owance f

20% Al | owance for

Engi neeri ng,

Tot al

Ea.
Ea.
Ea.

L. F.

or Engi neeri

Tot al

Ea.

11/ 8/ 96

| egal and Construction Service $33, 330

Subt ot al $199, 980

Cont i ngency 20% $39, 996

Extraction System (On-Property) $239, 976
$30 $0 $30
$40 $0 $40
$300 $0 $300
$5, 000 $0 $5, 000
$2, 000 $0 $2, 000
$4, 000 $0 $4, 000
$10 $0 $10
Subt ot al
ng, legal and Construction Services

$2, 500

Subt ot al

Conti ngency 20%

Extraction System (O f-Property)

$0 $2, 500

Subt ot al

Engi neeri ng and Construction Services

Subt ot al

Conti ngency 20%

Moni toring System



P. 05

ltem Quantity
Labor Requirenents
Syst em Qper at or 1
Sanpl i ng Technician - plant 1
Sanpling Technician - wells 1

Anal yti cal
GW chemi cal
VCC' s

BNA' s
Pesti ci des
Metal s (As)
I norgani cs

noni tori ng

System Moni toring
VOC s

BNA' s

Pesti ci des

Metal s (As)

I norgani cs

Engi neeri ng and Managenent
Oversi ght
Engi neering (data + reports)

EPA Over si ght

Uilities
Electricity
Wat er

Phone

Suppl i es
Activated Carbon
Filters and disposa

Mai nt enance

GWRCCOST. XLS

Arlington Blending Site

oo o1rol

N

Groundwat er Treatnent System
Proj ected Annua

Q&M Cost s
Usage Qper ati ng Uni t Annua
Rat e Schedul e Cost Cost
8 hr/day 365 days/yr. $20/ hr $58, 400
8 hr/day 1 day/ no. $40/ hr $3, 840
8 hr/day 4 day/yr $40/ hr $1, 280
Subt ot al Labor
1 sanple/yr 1 sanplel/yr $185 $3, 330
1 sanple/yr 1 sanplel/yr $375 $6, 750
1 sanple/yr 1 sanplel/yr $150 $2, 700
1 sanple/yr 1 sanplel/yr $50 $900
1 sanple/yr 1 sanplel/yr $200 $3, 600
Subt ot al $17, 280
1 sanple/qgtr 4 qtrs/yr $185 $3, 700
1 sanple/qgtr 4 qtrs/yr $375 $7, 500
1 sanple/qtr 4 qtrs/yr $150 $3, 000
1 sanple/qtr 4 qtrs/yr $50 $1, 000
1 sanple/qtr 4 qtrs/yr $200 $4, 000
Subt ot al $19, 200
Subt otal Anal yti cal
8 hr/day 48 days/ yr $90 $34, 560
8 hr/day 45 days/ yr $90 $32, 400
Subt ot al Engi neering and Managenent
1/ yr 1/ yr $20, 000 $20, 000
Subt ot al EPA Oversi ght
1/ yr 1/ yr $24, 000 $24, 000
1/ yr 1/ yr $2, 000 $2, 000
1/ yr 1/ yr $2, 000 $2, 000
Subtotal Utilities
2 changes/ yr $15, 000 $30, 000
1/ day 365 days/yr $20 $7, 300
Subt otal Supplies
1/ yr 1/ yr $50, 000 $50, 000
Subt ot al Mai nt enance
Total Annual O&M Estimated Cost
11/ 8/ 96

Tot al
Annual Cost

$63, 520

$36, 480

$66, 960

$20, 000

$28, 000

$37, 300

$50, 000
$302, 260

Page 3
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Q&M (no treat nent)
Arlington Blending Site
Intrinsic Renediation
Proj ected Annual O&M Costs
Usage Qper ati ng Uni t
ltem Quantity Rat e Schedul e Cost
Labor Requirenents
Sanpling Technician - wells 1 8 hr/day 10 day/yr $40/ hr
Subt ot al Labor
Anal yti cal
GW chem cal nonitoring
VOC s 18 1 sanpl el yr 1 sanplel/yr $185
BNA' s 18 1 sanplel/yr 1 sanplel/yr $375
Pesti ci des 18 1 sampl e/ yr 1 sanplel/yr $150
Met al s (As) 18 1 sanplel/yr 1 sanplelyr $50
I norgani cs 18 1 sampl e/ yr 1 sanplel/yr $200
Subt otal Anal yti cal
Engi neeri ng and Managenent
Over si ght 1 8 hr/day 30 days/yr $90
Engi neering (data + reports) 1 8 hr/day 60 days/yr $90
Subt ot al Engi neering and Managenent
EPA Oversi ght 1 1/ yr 1/ yr $20, 000
Subt ot al EPA Oversi ght
Uilities
Electricity 1 1/ yr 1/ yr $1, 000
Wat er 1 1/ yr 1/ yr $500
Phone 1 1/ yr 1/ yr $1, 000
Subtotal Utilities
Mai nt enance 1 1/ yr 1/ yr $10, 000
Subt ot al Mai nt enance
Site Maintenance
Fertilizing 1 4 times/yr $1, 000
Mowi ng 1 8 times/yr $500
Subtotal Site Mintenance
Total Annua
GATRCOST. XLS 11/ 8/ 96

Annua
Cost

$3200

$3, 330
$6, 750
$2, 700

$900
$3, 600

$21, 600
$43, 200

$20, 000

$1, 000
$500
$1, 000

$10, 000

$4, 000
$4, 000

O&M Est i mat ed Cost

59 0035

Tot al
Annual Cost

$3, 200

$17, 280

$64, 800

$20, 000

$2, 500

$10, 000

$8, 000
$117, 780

Page 4
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Table 5-4. Sunmary of Estinated Contam nant Renoval s
Négé Mass Lefgb?n Pl ace (c)
Processed Excavati ons At Rail road Renoval
Cont ani nant (Ib) (Ib) (Ib) (W%
Chl or dane 1,772 62 85 92.3
Hept achl or 394 16 77 80.9
Endrin 355 4 9 96.5
Hept achl or Epoxi de 173 0.7 1.0 99.0
Pent achl or ophenol (d) 63 5 (e) 92.7
Total COC s 2,757 88 172 91.4
Not es:
a) Estimated mass of contaminant in soil excavated and thernally treated.
b) Estimted mass of contanminant remaining in soil not excavated. Values
SOII2re contami nated at the final measured concentration for an additiona
! fo; list of assunptions and an exanpl e cal culation. Values for nass |eft

0036

Excavati ons

P. 02/ 04

59 0038
REMOVAL. V\K4
119402

4/ 1/ 97

assune that renaining

2 feet. See Appendix

in place at the



railroad track
are biased high by sanple SW 0220964/ J04 (see Table 4-6).

c) (Mass Processed) x 100/ (Mass Processed + Mass Left in Place)
d) Estinmates obtained from cal cul ati ons by Menphis Environnental Center, Inc. (MEC).

e) Mss left in place calculated by MEC includes pentachl orophenol |eft at railroad tracks.

APR-21-97 MON 08: 40 AM FOCUS ENVI RON FAX NO. 6155318854 P. 03/ 04
5 9 0039
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Cal cul ati ons of Contam nant Renopval s

R = ( MP) (100)
(MP + M)

MP = (CA)(T)(F1)
(1, 000, 000, 000)

M o= Mi

Mi =  (G)(Si)

(F2)
Si = (Vi)(BD)(F1)

vi= (L(W(D
(F3)

Where: R = Contani nant Renoval (%
MP = Mass of Contanmi nant Processed (I|b)
M. = Mass of Contaninant Left in Place (Ib)
CA = Average Contam nant Concentration in Soil Thermally Processed (ug/kg)
T = Mass of Soil Excavated and Thernally Processed (41, 431 tons)
F1 = Conversion Factor (2,000 | bs/ton)
F2 = Conversion Factor (1,000, 000,000 ug/kg)
M.i = Mass of Contaminant left in the ith Gid (lb)
C = Contam nant Concentration in Final Sanple of ith Gid (ug/kg)
Si = Mass of Soil inith Gid (Ib)
Vi = Volune of Soil inith Gid (yd 3)
BD = In-situ Bulk Density of Soil (1.6 ton/yd 3)
L = Length of ith Gid (ft)
W= Wdth of ith Gid (ft)
D = Depth of ith Gid (ft)
F3 = Conversion Factor (27 ft 3/yd 3)
APR-21-97 MON 08:41 AM FOCUS ENVI RON FAX NO. 6155318854 P. 04/ 04

5 9 0040



Mass of Contam nant Processed

Assunptions:
1 The concentration of contaminants in the total mass of soil processed is represented
by
t he average contam nant concentration fromall sanples taken during the renedia
action.
2 Sanpl es determ ned to be nondetect for a contam nant are assunmed to be contamni nated
at the detection limt.
Exanpl e:

Usi ng the above assunptions for Chlordane the average concentration (CA) of chlordane in
the mass of soil processed is 21,390 ug/ kg, then

MP = 21,390 ug/ kg) (41,431 tons) (2,000 Ibs/ton) = 1,772 |bs of chlordane
(1, 000, 000, 000 pg/ kg)

Mass of Contam nant Left in Place

Assunptions:
1 Each final sanple in excavated grids is representative of a 25 x 25 foot grid.
2 Each final sanple fromthe side walls of the railroad track is representative of a
50 x 20 foot area.
3 Contam nation exists in each grid to a depth of 2 feet at the concentration in the
fina

sanpl e taken in the grid.
Exanpl e:

Usi ng the above assunptions in Gid MO where the final chlordane concentrati on was
neasured to be 8,360 pg/ kg, the mass of chlordane left in place at Gid MO is:

ML.10 = (8, 360 ug/kg)(S10 Ib)
1, 000, 000, 000 ug/ kg

S10 = (V10 yd 3)(1.6 ton/yd 3)(2,000 | bs/ton)
V10 = (25 ft)(25 ft)(2 ft) = 46.3 yd 3
(27 ft 3/yd 3)
S10 = (46.3 yd 3)(1.6 ton/yd 3)(2,000 Ib/ton) = 148,148 |b
M.10 = (8,360 pg/kg) (148,148 Ib) = 1.2 I b of chlordane

(1, 000, 000, 000 pg/ kg)
Continuing this process for each grid and the soils left at the railroad track and summ ng
gener at es
an estinate of the total nass of chlordane left in place of:
M. = 62 (in excavations) + 85 (at the railroad) = 147 |b

R=  (1,772)(100) = 92.3%
(1,772 + 147)



See Table 5-4 in ft report for a summary of the results for all organic contam nants of concern
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In addition, the results are based the highest average groundwater concentration detected at the
Site for

each contam nant as presented in EPA's nodeling study (EPA' s Review of "G oundwater Modeling
Effort to Evaluate Renedial Alternatives for Contam nated Groundwater at the Arlington Bl ending
and

Packaging Site," Cctober 17, 1996). These are concentrations |ikely never to discharge to the
river.

Much | ower concentrations of the contam nants of concern will nost likely discharge to the
Loosahatchie River. It is anticipated that contam nants will, degrade during nigration in the
surficial

aqui fer due to a number of transport phenonena such as bi odegradation, dispersion, and dilution
due to

recharge. O f-property groundwater analytical results are consistent with this theory. For
exanpl e, the

hi ghest of f-property groundwater PCP concentration to date is 325 ug/l in off-property well AB-
9D

In addition, a plune discharge width of 400 feet is conservative. Based on groundwater

anal ytical data,

the plunme discharge width at the river may be over a river length on the order of tens of feet
as opposed

to hundreds of feet. 1In any event, the highest average groundwater concentration di scharging
over the

entire plume discharge width is very unlikely.



Table 1 - The Results of the Surface Water Dilution Cal cul ation

Conpound Maxi mum Di |l ution Human Aquatic
Concentration Cal cul ation Recreation Regul at ory
ngy/ | Resul ts Regul at ory Limt (b)
ng/ | Limt (a) ng/ |
ngy/ |
PCP 1.106 0. 0005 0. 0028 0.013
1, 1- DCE 0. 0273 0. 00001 0. 0005 0. 00057
Benzene 0. 0504 0. 00002 0. 0012 0.012

(a) - Human Recreation regulatory Iimts based on TDEC s Division of Water Pollution Contro
Criteria

(b) - Aquatic regulatory limts based on TDEC s Division of Water Pollution Control Criteria
(Division of Water Pollution Control Regul ations, Chapter 1200-4-3 - GCeneral Water
Quality Criteria).

5 9 0058
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(2) Surficial aquifer groundwater discharge to the Loosahatchie River.

As noted on page 6 in the G oundwater Modeling Report, surficial aquifer groundwater flows
north-northwest across the Site and discharges to the Loosahatchie River. This information was
based on site-specific groundwater head neasurenents, general hydrogeol ogy of the area, and the
EPA's Final Renedial Investigation Report (Final Renedial |Investigation Report: - Volume | Rl
Report Text, Arlington Bl ending and Packaging Site, Novermber 1990). Specifically, Section 5.2
- Surface Water/Sedi nent Contam nant Fate and Transport and Section 5.2.1 - Surface

Wat er / Sedi ment Contami nation from G ound-water Di scharge (page 134) of the EPA' s 1990

report discuss discharge of the surficial aquifer groundwater to the Loosahatchie River.

Al t hough Loosahatchie River flow nmeasurenents are not avail abl e upstream and downstream of
the Site to quantify the rate of groundwater discharge to the river near the Site, it is
bel i eved t hat

all surficial aquifer groundwater discharges to the river year-round. This information is
consi st ent

wi th your conversation on Friday February 7, 1997 with the USGS (M. Larry B. Thonas of the
USGS Water Resources Division, Menphis, TN). The USGS considers the Loosahatchie River

near the Site to be a gaining streamyear-round. Furthernore, they consider the River's base
fl ow

to be fully supported by discharge from shallow aquifers, including the surficial aquifer at the
Site.

Attachment s
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[29.] WATER

Water Control Board ......... Ch. 497, Pvt. 1949
Water Quality Control ....... Ch. 167, Pvt. 1973



PRI VATE ACTS, 1949, CHAPTER 497.

An Act to authorize the county of Shelby in connection
and in conjunction with the City of Menphis to es-
tablish a Board to be called the Menphis and Shel by
County Board of Water Control, with powers to regu-
late, limt and prohibit the drilling of wells in Menphis
and Shel by County; to regulate the exploitation and
consunption of artesian water under the land in said
City and County; otherw se defining the powers and
duties of said Board; defining the qualifications of
the nmenbers; fixing their ternms of office, and their
procedure.

[29-1] SECTION 1. Be it enacted by the General Assenbly
of the State of Tennessee, That whereas the water supply of
the City of Menphis, Shel by County, Tennessee, is obtained
fromartesian wells operated by the Light, Gas and Water
Division of the City of Menphis, said water supply being fur-
ni shed by the said Light, Gas and Water Division of the City
of Menphis not only to citizens of the Cty of Menphis, but
to the citizens of certain portions of Shel by County outside
of the said City of Menphis; and

WHEREAS, the water supply of other citizens in Shel by
County, outside the City of Menphis, is obtained by them by
nmeans of private artesian wells; and

WHEREAS, many | arge industries in the City of Menphis
and its environs operate private wells, which contribute to the
exhaustion of the said subterranean water supply, year by
year |lowering the |level of the said subterranean waters and
tendi ng to endanger the pure water supply available to the
citizens of the City of Menphis and Shel by County; and

WHEREAS, the nmai ntenance of a plentiful subterranean
wat er supply for the thickly popul ated urban area in and

1979

RULES AND REGULATI ONS OF WELLS
I'N
SHELBY COUNTY

PURSUANT TO THE AUTHORI TY G VEN I N THE ORDI NANCES OF SHELBY COUNTY
AND THE MUNI Cl PALI TI ES THEREI N WHI CH ESTABLI SHED THE GROUND WATER
QUALI TY CONTRCL BOARD FOR SHELBY COUNTY; TO ESTABLI SH | NSPECTI ON
AND PERM T FEES; TO CONTROL AND REGULATE THE LOCATI ON
CONSTRUCTI ON, AND MODI FI CATI ON OF ALL TYPES OF VELLS I N SHELBY
CQOUNTY; AND TO PROVI DE PENALTI ES FOR THE VI OLATI ON THEREOF

SECTION 1 -- GENERAL PROVI SI ONS

1.01 -- Statutory Authority



1.02 -- Scope

3.56 -- Wl

The Ground Water Quality Control Board for Shel by
County establishes and adopts the follow ng

regul ations in accordance with the authority
granted by the ordi nances of Shel by County and the
nmuni ci palities therein which established the G ound
Water Quality Control Board for Shel by County:

and Applicability

M ni mum requi renents are hereby prescribed in these
Rul es and Regul ations governing the |ocation
design, installation, use, disinfectation

nodi fication, repair and abandonnent of water wells
and associ ated punpi ng equi pnent, or any other type
of well. No person shall conduct any activity
contrary to the provisions of these regul ations,
and all such activities which are contracted for
shall be carried out only by those persons having a
valid Tennessee License for Water Well Drillers,
and Pump Installers and/or those engineers or
geol ogi sts registered in the State of Tennessee.
These regul ati ons supersede all other wel
construction regul ati ons.

These regul ations apply to well construction
activities fromthe initial penetration or
excavation of the ground, through devel opnent,
nodi fication, equipnment installation, repair and
di sinfection. Set up of construction equi pnent
bef ore actual penetration or excavation is not
consi dered part of the construction

The regul ations apply to the construction
activities of any and all types of wells.

Pages 2 - 8 intentionally left out

Logs: A record of geologic fornations

penetrated in drilling a water well, nonitoring,
recovery, dewatering, observation or any other type
of well; or any boring into the subsurface thirty
(30) feet or deeper.

Section 4 GENERAL REQUI REMENTS AND PROCEDURES

4.01 -- Appl
A

cations

Any person requesting the installation

nodi fication, repair, or abandonnent of a water
wel | or any other type well shall nake application
to the Departnment.



Al'l applications requesting new well installation
or the nodification of an existing well shall be
acconpani ed by a plot plan showi ng the |ocation of
all underground utilities within fifty (50) feet of
t he proposed well; grade elevations in relation to
adj oi ni ng areas and drai nage patterns of the area;
| ocation of the residence, business, etc.

| ocations of septic tanks and field |ines when
appl i cabl e; other existing and proposed buil di ngs
and structures; any water service |lines that may
exi st on the prenises; any drainage ditches, |akes,
ponds, streans, etc., that nmay exist at the

prem se; any roads or dedi cated right-of-ways or
easenents; and any other pertinent information
deened necessary by the Departnment. The
application shall also include a sketch of how the
well is to be constructed.

A water well cannot be sited or placed in service
within a half-mle of the designated boundaries of
alisted federal or State Superfund site or
Resource Conservation and Recovery Act corrective
action, site, unless the well owner can nmake a
denonstration that the well will not enhance the
noverment of contam nated, groundwater or nmaterials
into the shall ow or deep aquifer

An application may be obtained fromthe Departnment,
and if approved, such application shall be in force
and in effect for ninety (90) days fromthe date of
its issuance. |If work has not commenced within
ninety (90) days of issuance, an extension may be
granted by the Departnent upon request by the
applicant.

A processing fee shall be subnmitted with al

Pages 10 - 12 intentionally left out

applicable laws and regul ations.

It shall be the well driller's duty to inform
persons requesting the services of his conpany, to
construct, repair, alter, nodify, or to perform any
other service related to a well of the requirenents
of these Rules and Regul ati ons.

The well driller shall be held liable for any type
of well work initiated prior to the Depart nent
issuing a witten permt.



It shall be the duty of the well driller to notify
t he Departnment when construction on a well is to
begin and when the work is conpleted so that proper
i nspections can be nade during and after
construction, and for the purpose of collecting
sanpl es from production wells.

The well driller shall notify the Departnent when
repair or nodification work, as directed within
these Rul es and Regul ations, is done on a well

Wthin thirty (30) days after a well has been
constructed or nodified, the well driller shal
submt a report of construction (well log) to the
Departnment on such fornms as are prescribed or which
may be furni shed by the Departnment.

The well driller shall notify the Departnent prior
to begi nni ng abandonnent procedures on a well

Section 5 -- WELL CONSTRUCTI ON STANDARDS FOR WATER WELL

5,01 -- GCenera
A.

5.02 -- Siting

<I MG SRC 97183B>

Al'l wells shall be constructed in a nmanner that
wi || guard agai nst waste and contam nation of the
groundwat er aqui fers underlying Menphis and Shel by
County. No person shall construct, repair, nodify,
or abandon or cause to be constructed, repaired,
nodi fi ed, or abandoned any well contrary to the
provi sions of these Rules and Regul ati ons.

Criteria

A proposed well location shall satisfy the
foll owi ng mnimum horizontal separation distance
requirenents:

1. Fifty (50) feet froma property line, to allow
access to the well without encroaching on
adj oi ning properties; to provide adequate

Al parcels of land requiring a well for a source
of potable water shall be self-supporting in that
sharing a water supply shall not be allowed. A
water line shall not cross property boundaries for
t he purpose of providing potable water to a prem se
on a pernmanent basis.

A well cannot be sited or placed in service within
a half-nile of the designated boundaries of a
listed federal or State Superfund site or Resource
Conservation and Recovery Act corrective action
site, unless the well owner can nmake a
denponstration that the well will not enhance the
noverment of contam nated groundwater or materials



into the shall ow or deep aquifer

5.03 -- Sanitary Protection of Wlls

A

Al'l water used in the construction of a well shal
be from an approved potable water supply. Water
obt ai ned from | akes, ponds, streans, and other such
surface water sources is not approved and shall not
be used in the well construction process.

It shall be the responsibility of the well driller
to protect the opening nmade in drilling the wel
agai nst any foreign naterial or any other type of
contam nation fromentering the opening.

In the event a well becones contani nated or
obstructed, the well driller shall take whatever
neasures necessary to clear the well of

contam nation or obstruction. Should he decide to
abandon the well for any reason, the well shall be
filled in a manner prescribed by Section 9 of these
Rul es and Regul ati ons.

Whenever construction stops before the well is
grouted and punping equi pnent is installed, the
open annul ar space shall be covered and the wel
casi ng capped. The cap shall be either threaded
onto the casing secured by a friction type device
whi ch | ocks onto the casing, welded, or secured by
such ot her device or nmethod as may be approved by
the Departnent. It shall be the responsibility of
the owner to maintain the integrity of the
protective device placed on the well opening by the
wel |l driller.

A well shall be drilled to a size that will permt
the outer casing to be surrounded by a water tight
seal a minimumof two (2) inches thick. Al wells

Pages 16 - 30 intentionally left out

systenms. The Departnent shall require the
reuse of water for cooling through the use of
cooling towers, evaporative condensers, or
sone ot her such device or method approved by
t he applicabl e code.

Al'l residential, comrercial and industria

heat punp systens, shall be a horizonta

cl osed | oop systemwith no discharge. The
desi gn of such heat punp system shall be
approved by the applicable code, and the owner



Section 12

12.01

Publ

A

shal | have a valid nechanical permt.

Non- aqueous heat punp system shall be
pr ohi bi t ed.

AVAI LABI LI TY OF PUBLI C WATER
c Water Available To A Prem se

Public water shall be deenmed available to a
prem se other than a subdivision when it is
| ocated within three hundred (300) feet of
sai d prem se

When proposed subdivisions are conprised of
prem ses used or intended for hunman habitation
or other establishments where a water supply
is or my be used for human consunpti on and
where such subdivision is |ocated within one
quarter (1/4) mle of public water
distribution facilities in existence in a

dedi cated right-of -way, the devel oper of such
subdi vi si on shall extend the water supply

mai ns and connect all lots thereto.

The di stance between an existing water nmain in
a dedicated right-of-way and a prem se or
proposed subdivi sion shall be nmeasured by an
actual or imaginary straight |line upon the
ground or in the air between the point within
the prem se or subdivision nearest to the

exi sting water nain in dedicated right-of-way
and the point where the existing water nmain in
a dedicated right-of-way comes into closest
proxinmty with the prem se or proposed
subdi vi si on.

The connection to a public water supply shal
be made in accordance with the requirenents of
all applicable rules and regul ations of any

<I MG SRC 97183B1>

12.02

alternative water supply to the proposed wel
exi sts. The potable water supply shall be
obtained fromthe public water system

The construction of a water well or any other
type of well regardl ess of use on a lot or
prem se | ess than four (4) acres in size
utilizing a septic tank system for sewage

di sposal, shall not be permtted by the
Depart nment.

Public Water Not Available To A Prem se



A Public water shall be deemed not available to
a premise if it is located a distance greater
than three hundred (300) feet of said prem se.

B. Public water nay be deened not available to a
prem se if the topography and | and surface
features are such that they economically or
structurally prevent connecting to public
wat er .

12.03 -- Auxiliary Intake

No auxiliary intake for/ a potable water supply
shal |l be nade or permitted unless the source and
use of the auxiliary supply and the |ocation and
arrangenent of the intake are approved by the
Departnent in witing.

Section 13 -- I NJECTI ON WELLS

No injection wells of any type shall be allowed in
Menphi s and Shel by County for the injection of surface or
groundwat er, or chemcally or thernally altered water, or
any other fluids into the underground formations. No
wel | constructed shall be used for recharge, injection

or disposal purposes. Injection wells for the purpose of
i mprovi ng groundwat er quality may be consi dered under
Section 14.02, but approval of these wells will not

rel ease the appellant of any applicable requirenents
under state or federal |aw for the remedi ati on of
contam nated groundwater or naterials at the site.
Section 14 -- VARI ANCES
14.01 -- Existing Wells
Well's in existence on the effective date of this Act

shall be required to conformto the provisions of these
Rul es and Regul ations, or any rules or regul ations
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Surface Water Dilution of COC s in the Loosahatchie River

<I MG SRC 97183 B2>

<I MG SRC 97183 B3>
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Thi s menorandum responds to your request for a review of the
report titled "G oundwater Mddeling Effort to Eval uate Renedia

Al ternatives for Contam nated Groundwater, Arlington Blending and
Packaging Site, Arlington, Tennessee". Wthin this nenorandum
this docunent is identified as "the report”. For your

conveni ence, conments are referenced to specific pages or
sections of the report, as applicable.

Acconpanyi ng ny review of the report is an i ndependent nodeling
assessnment of the renedial alternatives nodel ed by the PRPs,
contractor, as well as an evaluation of additional renedia
alternatives which may be nore efficacious in a ground-water
renedi al action. Because the goal of the EPA and the state
environnental regulatory agendy is to nake an inforned decision
regardi ng the appropriateness of an active ground-water renedi a
action at this site, it may be npbst advantageous for you to use
this menorandum and the draft report as the support docunents for
such a decision, rather than to request that the PRPs provide a
revi sed nodeling report for our further consideration

To assist you in your understanding of my report review and the
i ndependent assessnent | have perforned, a sunmary and

concl usions section is included at the begi nning of the body of
t hi s menmorandum

If you have any questions regarding this nmenmorandum or require
addi ti onal technical assistance, please contact ne at x28645.

Sunmary and Concl usi ons

° Based on ny confirmatory nodeling of the ground-water flow in
the vicinity of Arlington Blending, | conclude that the PRPs'
contractor's Modfl ow nodel i ng anal ysis of the Arlington Bl endi ng
vicinity is a fairly good approxi mati on of ground-water flow.
Sone adjustments could, however be made whi ch woul d i nprove the



mat ch between observed and nodel - predi ct ed ground-wat er
el evations in the upper sand aquifer

°] concur that the | eakage of water fromthe upper sand aquifer
to the Menphis sand aquifer (or vice versa) is inconsequential in
the area of contam nated upper sand aqui fer ground water, under
anmbi ent conditions. Punping of a water-supply well in the
Menphis sand in the vicinity of the upper sand aquifer ground-
wat er contanmination is unlikely to induce neasurable, if any,
downward m gration of ground-water contam nants.

° The approach used by the PRPs' contractor to estimate ground-
water renedial tinme frames is a valid nethod for determning
relative time frames for different renedial options; it may
generate only very approxi mate val ues for absolute renmedial tine
frames. For this application, the nodeling approach to estimte
renedial tinme frames is only valid if significant contanm nant
nmass is restricted to the ground water and aquifer materials in
t he aqui fer being nodel ed.

° |n addition to the six renedial options considered by the PRPs'
contractor, | nodeled five additional renmedial options. The
nodel i ng results obtained by nyself and the PRPs contractor are
roughly the sane, although my nodeling indicated | ower pore
volunme flush times for the six alternatives the PRPs' contractor
nodel ed. Sone of the additional off-property renedia
alternatives | considered indicate that shorter off-property pore
volune flush times are attainable than for any of the nodeling
simulati ons run the PRPs' contractor

° | disagree with the PRPs' contractor's approach of using the
maxi mum observed ground-water concentrations to determine the
nunber of pore volune flushes needed to renobve ground-water
cont am nants under different nodel scenarios. Instead, | used
t he maxi mum average of detects fromany one well in the upper
sand aqui fer to predict the nunber of pore volune flushes
required.

° Primarily because of the difference in specifying the initia
concentrations of ground-water contam nants, | have determ ned
that the nunber of pore volune flushes needed to renove each one
of the contam nants of concern is different than the val ues
determ ned by the PRPs' contractor. The difference is nost

significant for chlordane and pentachl orophenol for the on-
property renedi al evaluations. The estinates are conparabl e of
t he necessary nunber of off-property pore volunme flushes.

° The PRPs' contractor cal cul ated aquifer cleanup times with the
assunption of no contam nant bi odegradation, and with the
assunption of contam nant bi odegradation at a rate equal to the
maxi mum literature-reported half life. The aquifer cleanup tines
cal cul at ed assuni ng such bi odegradation are illustrative of what
m ght be expected under the best of conditions, but nay not be
realistic with respect to the Arlington Blending site. Although
there are some ground-water contam nants at the Arlington

Bl endi ng site which are degradati on products of pesticide



conpounds, these substances nay al so be product inpurities which
were coincidental contaminants at the facility. Anbng other
concerns about biodegradation, |engthy plunes of contani nants
such as 1,1-DCE and benzene inply that limted or no ground-water
bi odegradati on of contam nants is occurring. Thus, this process
shoul d be considered with caution

° | have tabul ated aquifer cleanup tines for all contam nants of
concern, for conditions where there is no bi odegradation

consi dered, and for conditions with biodegradation. | have then
conpared these results to results obtained by the PRPs'
contractor, and have anal yzed the differences. The results of
this analysis are enunerated as foll ows:

1. My analysis predicts shorter renedial time franes for al
nodel ed scenarios, conpared to the results obtained by the PRPs'
contractor. Such, shorter tinme franes range from substantia

di fferences to insignificant differences, depending on the
cont am nant and scenari o nodel ed.

2. Wth biodegradation at a rate predicted by the maxi num
literature-reported half life, there is little advantage obtai ned
by an active renedial action, versus the intrinsic degradation
alternative. That is, the major process renoving contan nants
fromthe aquifer is biodegradation, not physical renoval by
recovery wells or natural ground-water discharge.

3. Assuning there is either no biodegradati on, or biodegradation
occurs at a substantially slower rate than that predicted by the
maxi mum literature-reported half life for a contam nant, ny
nodel i ng indicates there will be a significant difference in
remedi al tine frames for one or nore active renedi a

alternatives, conpared to the intrinsic renedial alternative.
particular significance is the off-property renediation of

pent achl orophenol (potential active renedial time frame of

bet ween 40 and 50 years with no bi odegradation, versus 138 years
for intrinsic renmediation); and on-property renedi ati on of endrin

(potential active renedial time of approximately 30 years; versus
approxi nately 70 years for intrinsic renmediation).

4. Regardl ess of the npodel ed scenario, nmy anal ysis indicates that
an active renedial action to address on-property chl ordane
ground-wat er contam nation may be unwarranted. Wth significant
bi odegradation, intrinsic renediation of chlordane in virtually
as effective as any active renedial action. |In the absence of

bi odegradati on, renedial tinme franes for chlordane are predicted
to be approximately 100 years or nore under the nost efficient
on-property renedial alternative, which is in the real mof
"technical inpracticability". Regardless of the need for active
renmedi al action to address the problem nonitoring of the on-
property chl ordane ground-water contam nation is needed.

5. Because of |ocalized concentrations only margi nally above the
ground-wat er target concentration, active renedial action to
address the on-property heptachl or epoxi de contam nation is
probably not needed.



6. A primary reason for the nost significant discrepancies
between ny predicted renedial tinme frames and the PRPs'
contractor's values relates to the predictions of the fate of the
| ow mobility pesticides (chlordane, heptachl or epoxi de and
endrin) in areas downgradient of the property. Because of their
low mobility (sorptive properties) and |imted contanm nant nass
bel ow the water table, | believe these conpounds will mgrate
limted distances {if at all) downgradi ent of the Arlington

Bl endi ng property before being diluted or partitioned to soil
such that dissolved concentrations are below | evel s of concern
The PRPs' contractor's anal ysis assuned that pore volume fl ushing
of the entire upper sand aquifer downgradi ent of the property
woul d be necessary before ground-water renedi al goals would be
attai ned.

Section 2 G ound-Water Flow Mde

| concur with the use of the Mdfl ow nbdel to eval uate the
ground-water flow patterns at and downgradi ent of the Arlington
Bl ending site. | have independently run Mdfl ow as a check on
the PRPs' contractor's work. For this effort, | have generally
followed the PRPs' contractor's conceptual hydrogeol ogi ¢ nodel,
and have relied on the site-specific data presented in the
report. | considered the sane nbdel donain and used the sane
grid line spacings and nunbers as did the PRPs' contractor. |
consi dered the Menphis sand in the same way as did the PRPs'
contractor (a valid approach, since one is comparing renedi a
alternatives in the nore |localized flow system of the upper sand
aquifer). | also considered the Loosahatchie River canal as a

constant head boundary (river boundary cells). | have not
i ncl uded the detailed nodel input and output with this
menorandum as it is generally simlar to the information
provided in the report.

My nodel i ng work confirns that the PRPs' contractor's ground-
water flow nodel is basically correct, although there are sone
m nor adjustnments which could be nade to i nprove the correlation
of measured versus nodel -projected water |evels for the steady-
state condition. For exanple, conceptually, one would consider
that ground-water recharge in the inmediate vicinity of the
Arlington Bl ending property would be slightly | ess than

el sewhere, because of the presence of additional paved surfaces,
buil dings and the like, in conparison to the primarily
agricultural areas to the north and south. Likew se, ground-
wat er recharge in the imediate vicinity of the Loosahatchie

Ri ver canal is negligible, and sone degree of ground-water
evapotranspiration is probably occurring near the stream
Additionally, nodification of the transmissivity of the unit 2
aqui fer (as defined in report Table 1) on a localized basis woul d
i mprove the match between observed and nodel - predi cted wat er

| evel s somewhat. However, the PRPs' contractor's sel ected
calibrated site nodel fromTable 3, (Run C, see bottom of report
page 13) is fairly close to the best fit results |I have obtained,
using slightly nodified transm ssivity and recharge values in

| ocal i zed parts of the nbde domain. A conparison of results is
presented in Table 1. Figure 1 of this nmenorandum shows the
hydraulic head distribution in the upper sand for the calibrated



fl ow nodel 1 ran.

Table 1 Conparison of the Report Calibrated Model Results
with My Calibrated Model Results

Report Cali brated Mdel

Unit 2 aquifer transmissivity: 2000 ft 2/d
Unit 2 recharge: 0.00067 ft/d

reported correlation coefficient: 0.975
RVS error (see report Figure 8): 0.872

My cal i brated nodel :

Unit 2 aquifer transmssivity: rows 30 through 35, colums 6

t hrough 47, 1500 ft 2/d; rows 25 through 29, coluns 6 through 47, 1800
ft 2/d; el sewhere, 2000 ft 2/d

Unit 2 recharge: rows 41 through 46, columms 6 through 47, 0.0004566
ft/d; river (boundary) cells + 3 rows north and south of each river cel
0 ft/d; elsewhere 0.000685 ft/d.

cal cul ated correl ation coefficient: 0.987

RVS error (Figure 2 of this nenmorandum) = 0.797.

g
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I have also run a mass bal ance anal ysis and concur with the
concl usion presented in Section 2.6, page 14, that |eakage of
water fromthe Menphis sand aquifer into the upper sand aquifer
(or vice versa) is inconsequential in the area of concern under
anmbi ent condi tions.

Section 3 Evaluation of Renedial Alternatives

Section 3 of the report first presents the approach used to
estimate tine frames for various renedial alternatives which are
considered for the Arlington Bl endi ng ground-water renedia
action. | concur with the approach that was selected for this
eval uation (as per a copy of nmy menorandumto you dated January
29, 1996, presented in Appendix C. However, | do note for the
record that the sel ected approach should be considered to give
rough estinmates of ground-water renedial time franes and nay
therefore best be considered in relative rather than absol ute
terms. Also, for ground water, the nethod used to cal cul ate
remedi al tinme frames assumes that the source of contam nation has
been effectively renoved, so that essentially all the contam nant
mass is in the ground water and aquifer materials of the upper
sand aquifer. It is nmy understanding that this condition has
been met at this site.

Section 3.1 Mdeling



Section 3.1 of the report presents the results of nodeling (using
Modf | ow/ Modpat h) of six renedial alternatives. | have run these
six sinmulations, as well as five additional renedial design
configurations, for further conparison to the intrinsic

remedi ation conditions. For the intrinsic remediation condition
| used the calibrated flow nodel | have devel oped (as descri bed
on the previous page), in place of the calibrated nodel devel oped
by the PRPs' contractor

For the eleven renedial alternative simulations | ran, the
foll owi ng conditions apply:

simulations 1 through 6 are the sanme as sinulations 1 through 6
as defined in the report Table 4.

simulation 7 is the sane as sinmulation 2, but with three
additional off-site recovery wells: row 33, col. 22, Q= -3850.3
ft 3/d; row 23, col. 22 Q= -3850.3 ft 3/d; row 12, col. 20, Q=
-3850.3 ft 3/d.

simulation 8 is the sane as sinulation 2 but with eight

additional off-site recovery wells: row 31, cols. 19-22, Q = -
2887.7 ft 3/d; row 14, cols. 19-22, Q= -2887.7 ft 3/d.

simulation 9 is the sane as sinmulation 2 but with four recharge
wells: row 39, cols. 16,19,21 and 24, Qwell = 2887.7 ft 3/d {sane
as simulation 6, but different |ocation of recharge wells.

simulation 10 is like sinmulation 2 but with 5 recharge wells: row
38, cols. 16, 18, 20, 22, 24, Qrecharge well = 2310.2 ft 3/d.

simulation 11 is like simulation 10 but with one additional wel
at row 13, col. 20, Q= -3850.3 ft 3/d.

For each renedial alternative, | have calculated the tine
required to renove 1 pore volume in a manner sinmlar to the PRPs'
contractor. Because of sonme conputer hardware limtations, ny
approach was slightly different (forward Modpath particle
tracki ng, versus backward tracking which is the preferred
technique). M analysis yielded results which are rougher
estimates, in terns of predicting pore volune flush tines which
woul d be estinmated by each nodel sinmlation. However, | believe
that my baseline calibrated nodel is probably nore accurate that
the PRPs' contractor's, which should yield sonewhat better
estimates of pore volumflush times. | have considered the "on-
property" condition to represent the area within the capture zone
for on-property recovery wells, with the exception of the
intrinsic flow condition, where on-property was considered to
extend to the vicinity of nonitoring wells just across U.S.

H ghway 70 fromthe property. For the intrinsic condition, the
time for 1 pore volunme flush of on-property ground water was the
time required for a sinulated particle to nove fromthe
upgradi ent Arlington Blending property line to the downgradi ent
margi n of the area defined as on-property.

The results of nmy nodeling of tines required for 1 pore vol une
flush are presented in Table 2 of this menorandum Appendix A



shows figures prepared for each of the 11 nodel sinmulations,
consi dering both on-property and off-property conditions.

Di scussi on of Results

Table 2 of this menorandum can be conpared to Table 5 of the
report. Both nmy nodeling and the nodeling by the PRPs'
contractor indicates that certain configurations of recovery
wells will increase the tine for one pore volune flush to occur
in areas downgradi ent of the Arlington Bl ending property. M
nodel i ng indi cates shorter tinme periods for a pore volune flush
than predicted by the PRPs' contractor, for all of the six
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Table 5 of the report does not include projected on-property pore
volunme flush times for sinulations 1, 4, 5, or 6. The tine for
one on-property pore volune flush is probably significant with
respect to the low nobility ground-water contam nants which are
currently restricted to within the property. M nodeling
predicted slightly different on-property pore volunme flush tines
for alternatives 4, 5, and 6, which is consistent with variable
configurations of recovery and injection wells.

The additional sinulations | perforned provide further insight
into the potential optinal configuration of recovery wells.

Si mul ati ons 2B and 2C reduce the discharge rate for the four on-
property recovery wells nodeled in sinmulation 2. A reduction in
di scharge of on-property recovery wells woul d decrease the off-
property pore volune flush tinme, to near anbient conditions.
However, there is a trade off between the tine required for one
pore vol urme flush of contanmi nated ground water in the capture
zone of the on-property wells and the tinme required for one pore
vol une-flush in the areas downgradi ent of the on-site recovery
wel | capture zones. Reinjection of contam nated ground water
downgr adi ent of the site would decrease the tine required for one
pore volunme flush of off-property ground water. Additional off-
property recovery wells could reduce the time required for one
pore volurme flush of contaninated off-property ground water to
bet ween 40 and 50% of the tine required for one pore volune flush
of contam nated of f-propert ground water under anbient
conditions. Cearly, some of the simulations | ran which were
not considered by the PRPs' contractor result in nore efficient
renoval of off-property contam nated ground water than the five
punpi ng or punping/reinjection options considered by the PRPs'
contractor.

Section 3.2 Nunber of Pore Vol une Fl ushes

Section 3.2 presents the equation (batch flushing nodel) used to
estimate the nunber of pore volunme flushes required to reduce
ground-wat er contam nant concentrations froman initial value to
a specified end point. The text at the top of page 23 states
that the batch flushing nodel approach is very conservative,
because other potential factors affecting ground-water transport,



specifically biodegradation, are not considered. Later, in
Section 3.3.1, an equation is presented which incorporates

bi odegradation into the calcul ation of renedial tinme frames.

I concur with the PRPs' contractor's use of the equation in
Section 3.3.1 to estimate aquifer cleanup tinmes for the

bi odegradati on case. However, the interpretation of data from
nodel i ng whi ch incorporates biodegradati on must be consi dered
cautiously. This issue is further discussed in this menorandum
in a review of Section 3.3 of the report.

Initial Concentrations (Report Sections 3.2.1 and 3.2.2)

For the calculation of pore volune flushes required, the PRPs'
contractor used the naxi mum historical ground-water
concentrations to estimate an initial ground-water concentration
in the batch flush nodeling. This approach is probably overly
conservative. | nake this conclusion because of the follow ng
reasons:

° Maxi mum hi storical concentrations nmay represent conditions
which are no |onger extant (due to biodegradation or contani nant
di spersal over tine).

° The hi ghest ground-water concentrations observed nmay have been
fromshallow wells in |ocations which were part of the soi
renmedial action at the site (i.e. the highly contan nated ground-
wat er sanpl es were derived from shall ow saturated soils which
were renoved).

° The hi ghest concentrations of contam nants detected in ground-
wat er sanpl es may have resulted fromeither earlier ground-water
sanpl ing techniques (high-rate purging of wells) or inconplete
wel | devel opnent, which could have resulted in wthdrawal of
aqui fer materials containing sorbed contani nants.

A conservative alternative approach | used was to consider the

hi ghest average (of detects) concentration in any on-site or off-
site nmonitoring location in the sand aquifer. This approach nay
al so over-estimate the renedial tinme frames required, since it
does not conpletely elimnate the concerns related to changing
environnental conditions at the site, or sanpling technique/wel
devel opnent. However, "spikes" in contam nant concentrations
which may be a result of those conditions (for exanple, the 79
ug/ L chl ordane concentration in a sanple fromwell AB-3D) are not
exclusively used to predict renedial tinme frames. Table 3 of
this menorandum presents the concentrations | selected as initia
val ues for calculating renedial tine frames using the batch
flushing nodel, or nodified batch flushing approach to account
for possible biodegradation bel ow the water table.

Tabl e 3. Maxi mum Aver age Concentrations in the Upper Sand Aquifer
On-property wells
consti tuent maxi mum aver age of detects/well represented

PCP 1016 ug/L (well OW2A)
benzene 50.4 ug/L (well OW2A)



1,1 -DCE 22.6 ug/L (well AB-2D)

Tabl e 3, conti nued

consti tuent maxi mum aver age of detects/well repressented
chl ordane 32.3 (well AB-3D)
endrin 7.8 ug/L (well OW1A)

hept achl or epoxi de 0.273 (well AB-7D)

O f-property

consti tuent maxi mum aver age of detects/well represented
PCP 345 ug/L (well AB-13D)
benzene 12.7 ug/L (well AB-13D)
1, 1- DCE 27.3 ug/L (well AB-9D)

Ret ardati on Coefficients (Report Section 3.2.3)

Wth the exception of pentachl orophenol, Koc val ues used by the
PRPs' contractor are values froma reference by Jeng, et al

1992. A nore recent US EPA reference, Soil Screening

CGui dance: Techni cal Background Docunent (US EPA Ofice of

Enmer gency and Renedi al Response, Washi ngton DC, Publication
9355.4 -17A, 1996) presents sone Koc data which | used in place of
the PRPs' contractor's Koc val ues shown in report Table 8.

Values | used are included in Table 4 of this menorandum

Table 4. Koc Val ues

consti tuent reported average Koc (from Table 38, US EPA, 1996)
PCP use PRPS' contractor's value of 1,439
benzene 66

1, 1- DCE 65

chl or dane 51,798

endrin 11, 422

hept achl or epoxi de use PRPs' contractor's value of 7,236

To calculate the soil-water partitioning coefficient, K, and the
retardation coefficient, | used the PRPs' contractor's val ue of
0.00037 for the fraction of organic carbon, and the values of 1.5
g/cm 3 for bulk density and 0.39 for porosity (see bottom of
report page 25). Conbined with the Koc val ues from Tabl e 4 of

t his menmorandum use of these values resulted in the K and
retardation coefficient presented in Table 5 of this nmenorandum

Table 5. Kd and Retardati on Coefficient Val ues

consti tuent Ed Rgt ardati on coefficient
Pcp 0.53 3.05

benzene 0.024 1.09

1, 1- DCE 0.024 1.09

chl ordane 19. 17 74.7

endrin 4,23 17.3

hept achl or epoxi de 2.68 11. 30



Based on the retardation coefficients and nmaxi num aver age- gr ound
wat er -concentrations presented in Table 3 and Table 5 of this
menor andum | have cal cul ated the required nunber of pore vol une
flushes required to renediate the ground-water in the upper sand
aquifer to the ground-water perfornmance standards, assum ng no
bi odegradation is occurring. As did the PRPs' contractor, | used
the equation presented in report 3.2, bottom of page 22. MW
results in Table 6 of this nmenorandum can be conpared to Table 9
of the report. The results for the off-property conditions are
very simlar; mnmy analysis indicates fewer pore volune flushes
will be required for the on-property renedial action, although

t he nunber of required pore volune flushes for chlordane is sti
very hi gh.

Tabl e 6. Nunber of Pore Vol ume Fl ushes

cont anm nant on- property of f-property
PCP 1 18

benzene 2.5 1.6

1, 1- DCE 1.3 1.48

chl ordane 208

endrin 63.4

hept achl or epoxide 3.5
Section 3.3 Aquifer Ceanup Tines
Bi odegradati on Anal ysi s

Bi odegradati on nmay be occurring at the site. There are site-
specific data fromthe Remedi al Investigation Report (US EPA
1990) whi ch suggest bi odegradati on of sonme organi c contam nants
has occurred. Specifically, ground-water detections of

hept achl or epoxi de, endrin ketone, oxychl ordane,, and

tetrachl orophenol are possible or probable indicators of

bi odegradati on of heptachlor, endrin, and pentachl orophenol, Sone
of these compounds may however represent inpurities in the
pestici des which were rel eased to the subsurface during the
facility operations. For the nore nobile volatile organic
conpounds, one nust question the presence of significant

bi odegradati on, considering the very | ong contani nant plunes

whi ch have devel oped downgradi ent of the Arlington Blending site,
and the absence of significant volatile organic conpound
concentration decreases in several nonitoring |ocations over the
life of site nonitoring (see report Appendix E, data for wells
AB- 2D AB-9D, AB-13D, AB-15D).

As anot her exanple of this concern about bi odegradati on of the
vol atil e organi ¢ conpounds, considering the estinmated pore vol une
flush time of 7.67 years | calculated for anbient conditions

(Table 2 of this menorandun), a retardation factor of 1.09 years
for 1,1-DCE (Table 5 of this menorandun), and the reported

maxi mum 0. 362-year 1,1-DCE half life (report Table 10), 1,1-DCE
transported in the upper sand aquifer to the |ocation of



noni toring well AB-9D shoul d have gone through approxi mately 23
half |ives along its transport path downgradi ent of the Arlington
Bl endi ng property. Considering the average concentration of 1,1-
DCE detected in sanples fromwell AB-9D (27.3 ug/L; see

menor andum Table 3), the initial ground-water concentration
produci ng 27.3 ug/L through 20 half lives is calculated to be
nore than 200,000 ng/L. There is no evidence for on-property
concentrations of 1,1-DCE or related chlorinated organic solvents
approachi ng such concentrations in soil or ground-water sanples
fromthe Arlington Bl ending property.

Consistent with the PRPs' contractor's approach, one can consider
bi odegradati on processes for the sake of conparison of renedia
times for the various ground-water renedial alternatives.
However, one should consider that predicted renedial time franmes
i ncorporating biodegradati on may predom nantly be influenced by a
process which is not occurring in the ground water, or which may
be occurring at a rate less than that reported in the literature.
Thus, the remedial time franes cal cul ated for the biodegradation
case should be assunmed to represent the | owend estimate of the
renedial tinme frames which nmay be attainable for the various
renedi al options.

Bi odegradation half lives presented in Table 10 of the report are
acceptable for this analysis, with the possible exception of
endrin. Available literature references indicate potential half-
life of endrin in soils is as much as 14 years (ATSDR
Toxi col ogical Profile for Endrin/Endrin Al dehyde; Howard,
Handbook of Environnental Fate and Exposure Data for Organic
Chemicals, Volune Il11). A half life of 14 years is equivalent to
a biodegradation rate coefficient of 0.0495/y. | have only

consi dered bi odegradation for the | ess nobile pesticide
conpounds, since these conpounds are nost critical to a
conparison of renedial tine frames, and there is evidence which
suggests that significant biodegradation of the volatile organic
conpounds is not occurring at this site.

Tabul ati ons of Aquifer O eanup Tines

The followi ng series of tables present my cal cul ati ons of aquifer
cleanup times on a contam nant-specific basis, for each of the

el even renedi al scenarios | nobdeled. These tables are arranged
differently, but can be conpared to report Tables 11 through 14.
A conparison and analysis is nade on a contam nant by contani nant
basis, follow ng the tabl es.
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aqui fer cleanup tinmes- no bi odegradation

contam nant: benzene 2.5 on-property PV flushes, 1.6 off-property PV
fl ushes
renedi al scenario # estimated renedial cleanup tinme, years
on- property of f-property
1 (intrinsic renediation) 2.8 12.3
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aqui fer cleanup tinmes- no bi odegradation

contamnant: 1,1-DCE 1.3 on-property PV flushes, 1.48 off-property PV
fl ushes

renedi al scenario # estimated renedial cleanup tinme, years
on- property of f-property

1 (intrinsic renediation) 1.4 11. 4

2 0.6 14. 4

2B 0.8 11.8

2C 0.7 11.8

3 0.8 12.6

4 0.6 11.6

5 0.9 5.7

6 0.6 9.5

7 0.7 4.5

8 0.9 3.6

9 0.6 8.6

10 1 7.4

11 1.2 7.3

aqui fer cleanup tinmes- no bi odegradation

contam nant: haptachl or epoxide 3.5 on-property PV flushes

renedi al scenario # estimated renedial cleanup tinme, years
on- property

1 (intrinsic renediation) 3.85

2 1.6

2B 2.1

2C 1.9

3 2.2

4 1.6

5 2.5

6 1.5

7 2

8 2.5

9 1.7

10 2.8

11 3.3

aqui fer cleanup tinmes- biodegradation

contam nants: heptachl or epoxi de
renmedi al scenario-# estimated renedial cleanup tinme, years



on- property
1 (intrinsic renediation) .
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aqui fer cleanup tinmes- no bi odegradation

contam nant: chl ordane 208 on-property PV flushes
renedi al scenario-# estimated renedial cleanup tine,years
on- property
1 (intrinsic renediation) 229
2 93.6
2B 125
2C 110
131
96
147
92
118
147
102
0 166
1 193
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aqui fer cleanup tinmes- biodegradation

contam nant: chl ordane

renedi al scenario # estimated renedial cleanup tinme, years
on- property

1 (intrinsic renediation) 26.9

2 23

2B 24,

2C 23.
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aqui fer cleanup tinmes- no bi odegradation

contam nant = endrin 63.4 on-property PV flushes
on- property

1 (intrinsic renediation) 69.

2 28.

2B 38

2C 33.
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aqui fer cleanup tinmes, biodegradation

contam nant: endrin

renedi al scenario # estimated renedial cleanup tinme, years
on- property

1 (intrinsic renediation) 35.

2 20.

2B 25.

2C 23.
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Pent achl or ophenol Conpari son and Anal ysis

The PRPs' contractor determ ned an aquifer cleanup tine of 308
years for the intrinsic renediation alternative w thout

bi odegradati on, and a cleanup tine of 48 years with

bi odegradati on (report Table 11) . My anal ysis deterni ned an

aqui fer cleanup time of 138 years w thout biodegradation and 28.1
years with biodegradati on for the pentachl orophenol renediation. -
Report Tables 13 and 14 present renedial time franes for off-

property intrinsic renediation of 255 and 33 years, w thout and
wi t h bi odegradation respectively. M analysis presents a range
of off-property intrinsic renedial tinme franes, depending on the
on- property punping plan considered. For exanple, for conditions
si mul ated by ground-water flow nodel scenario 2 (nmenorandum Tabl e
2), | predict off-property cleanup times of 175 years and 29.4
years, respectively for no bi odegradati on and bi odegradati on
conditions. However, for the |ower punping rates nodeled in



scenario 2B, the tines required for off-site intrinsic
renedi ation are closer to the tinme frames for intrinsic
renedi ati on of the entire plune.

For conditions where biodegradation is assunmed, there is
relatively little advantage obtai ned by an active ground-water
remedi al action. For the overall nost efficacious active
renedial alternatives considered (sinulations 7 and 8), predicted
aqui fer cleanup times are reduced from 15 years to approxi mately
9 to 11 years for on-property renmediation, and from28.1 to
approxi nately 20 years for off-property renedi ation

Wher e bi odegradation is not considered, there is a nore dramatic
di fference, particularly for the off-property remedial tine
franme. For alternative 8, the predicted renedial time frane for
of f-property pentachl orophenol contam nation decreases from 138
years to 44 years. Wth a very | ow degree of biodegradation, an
active ground-water renedial action nay attain renedial goals in
a reasonable tine franme (roaghly sonmewhere between 20 to 30
years), while an intrinsic renedial alternative nmay not attain
renedial goals in the off-property part of the plunme in |less than
50 years.

Benzene Conpari son and Anal ysis

The PRPs' contractor determ ned an aquifer cleanup tine of 32
years for the intrinsic renediation alternative w thout

bi odegradati on, and a cleanup tine of 7 years wi th bi odegradation
(report Table 11). M analysis determ ned an aquifer cleanup
time of 12.3 years without biodegradation; | did not consider

bi odegradati on but it would result in a predicted renedial tine
conparable to the PRPs' contractor's 3-year tine frame. Report
Tabl es 13 and 14 present renedial tinme frames for off-property
intrinsic remediation of 12 and 2 years, without and with

bi odegradati on respectively. M analysis presents a range of

of f-property renedial tinme franes, depending on the on-property
punpi ng pl an considered. W thout biodegradation , the off-
property aquifer cleanup tinmes for benzene could be reduced from
about 12 to 16 years for conpletely intrinsic off-property
renedi ati on to between 4 and 5 years, for the nost effective
active off-property renedial alternatives considered.

Consi dering the much longer tines required for remedi ati on of
pent achl orophenol under any of the renedial alternatives, it is
unnecessary to include additional discussion of remediation of
the benzene contamination in this nmenorandum

1, 1- DCE Conpari son and Anal ysis

The PRPs' contractor determ ned an aquifer cleanup tine of 21
years for the intrinsic renediation alternative w thout

bi odegradati on, and a cleanup tinme of 1 year with bi odegradation
(report Table 11}. M analysis determ ned an aquifer cleanup
time of 11.4 years without biodegradation for the intrinsic
renedi ation alternative. M analysis presents a range of off-
property renedial tine franes, depending on the on-property
punpi ng plan considered. Wthout biodegradation, the off



property aquifer cleanup tinmes for 1,1-DCE could be reduced from
about 11 to 15 years for conpletely off-property intrinsic

renedi ation to between 4 and 5 years for the nost effective
active off-property renedial alternatives considered.

Consi dering the much longer tines required for remedi ation of
pent achl orophenol under any of the remedial alternatives, further
di scussion of the 1,1-DCE contami nation i s unnecessary.

Hept achl or Epoxi de Conpari son and Anal ysis

The hi ghest detected | evel of heptachlor epoxide is only
mar gi nal | y above the ground-water renedial goal concentration
(0.273 ug/L versus 0.2 ug/L). Based on this difference, the tine
required for on-property renediation of this conpound woul d not
be expected to be substantial. The PRPs' contractor predicted

t he nunber of pore volune flushes required to reduce this
conpound to the ground-water target concentration would be 4,
while nmy analysis indicated 3.5 on-property flushes woul d be
required. Under an intrinsic renmediation alternative wi thout

bi odegradati on, the PRPs' contractor deternm ned an aquifer
cleanup time of 43 years, whereas | determined a renedial time of
only 3.85 years. The difference between these estinmates partly
relates to the consideration of the fate of heptachl or epoxide
downgr adi ent of the Arlington Bl ending property. Based on an
eval uation of avail abl e ground-water data, | have concl uded that
there is probably insufficient heptachl or epoxide mass in the
ground water or saturated soils beneath the property to cause
future of f-property contam nati on above the ground-water renedia
goal of 0.2 ug/L. Thus, on-property flushing of heptachl or
shoul d result in adequate renedi ati on of the heptachl or epoxide
ground-wat er contam nation within a few years. There is probably
very little to be gained by an on-property active renedial action
to address the heptachl or epoxi de contam nation

Chl ordane Conparison and Anal ysis

The PRPs' contractor determ ned an aquifer cleanup tine of 2,892
years for the intrinsic renediation alternative w thout

bi odegradati on, and a cleanup tine of 40 years with

bi odegradati on (report Table 11). M anal ysis deternined an

aqui fer cleanup time of 229 years w thout biodegradation and 26.9
years with biodegradation for the chlordane remedi ation. Simlar
to the situation for heptachl or epoxide, the |arge discrepancy
between nmy estinmate and the PRPs' contractor's estimate rel ates
to the potential for off-property mgration of chlordane. Based
on nmy anal ysis of data for on-property chlordane contani nation
and considering the low mobility of this conpound, there is
little likelihood that a chlordane plume will extend for any
significant distance downgradi ent fromthe property. Thus, the
entire aquifer downgradi ent of the property woul d probably not
have to be flushed over 200 tinmes in order to reduce chl ordane
concentrations to bel ow ground-water target |evels throughout the
area of concern.

However, my anal ysis does indicate that in the absence of

bi odegradation, a very long time will probably be needed to
reduce chl ordane concentrations to bel ow target |evels throughout
the area of ground-water chlordane contam nation. The nost



ef ficacious on-property renedial alternative may not reduce

chl ordane concentrations to acceptabl e, concentrations for al nost
100 years, if there is no significant biodegradation

Conversely, if there is significant biodegradati on such as that
nodel ed in this menorandum there is little to be gained in,

chl ordane remedi ation for an active renedial alternative, versus
the intrinsic renedial alternative (the predicted aquifer cleanup
time woul d decrease from approxi mately 27 years to approxi mately
23 years}. Thus, one mght conclude that renediation of the

ground-wat er chl ordane contanination is either ill-advised not
warranted (i.e. is either unnecessary if there is significant
bi odegradation, or is "technically inpracticable", if there is no

bi odegradati on}. There may be sone internediate condition of
very mni mal bi odegradati on where there is nore advantage to an
active renedi al action for chlordane; also, should the chl ordane
nobility and contam nant mass conditions be | ess favorable than
bel i eve, there may be sonme need to contain this chlordane
contam nation to within the property. However, one could
conclude fromthis analysis that the chl ordane ground-water
contam nati on would be best nonitored rather than directly
addressed through any active ground-water renedial action unti
and unl ess conditions change.

Endrin Comparison and Anal ysis

The PRPs' contractor determ ned an aquifer cleanup tine of 755
years for the intrinsic renediation alternative w thout

bi odegradati on, and a cleanup tine of 45 years with

bi odegradati on (report Table 11). M anal ysis deterni ned an
aqui fer cleanup tinme of 69.7 years without biodegradation and
35.9 years with biodegradation, for the intrinsic endrin
renmedi ati on. The di screpancy again relates to the PRPs'
contractor's assunption that the endrin will spread into areas
downgr adi ent of the property and nust be flushed out of the

aqui fer at the ground-water discharge area al ong the Loosahatchie
Ri ver canal, versus ny conclusion that such contam nation is
unlikely to occur. Regardless, there appear to be advantages to
on-property active renedial action to address this compound, if
there is no biodegradation occurring in the ground water. M
anal ysis indicates that renedi ation of the on-property endrin
ground-wat er contam nati on can be reduced from approxi nately 70
years to approxinately 30 years, in the absence of significant

bi odegr adati on.

As for other contam nants, there is relatively | ess advantage for
an active renedial action if there is significant biodegradation
of endrin. However, there is probably nore advantage to an
active renedial option for endrin than for the other low nobility
pestici des chlordane and heptachl or epoxide. Ceanup times for an
active on-property renedial action to address endrin

contam nati on may be reduced by roughly 40%if there is

bi odegradati on occurring to the degree considered in the
nodel i ng; reduction in cleanup tine is predicted to be

approxi mately 15% at nost for chlordane, while the heptachl or
epoxi de contami nati on shoul d decrease to bel ow target
concentrations in a year or less, regardl ess of the renedia



al ternative considered.

Section 4.0 Menphis Sand Punping Sinulations

| have not independently nodel ed the conditions which would occur
under this aquifer punping scenario. However, based on the
avai l abl e site data and the conceptual nodel presented el sewhere
in the report, as well as volunmes of |eakage cal cul ated by the
cal i brated Modfl ow nodel for the anmbient conditions, | concur
that there should be an insignificant amount of |eakage fromthe

upper sand aquifer to the Menphis sand aquifer in the area of
concern.
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